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Solutia Inc,

. . e

: _‘]M"u.{i prids ot fedied _Fare s 575 Maryvilla Centre Diive
ot Lowsts, Missswr) 53141

PO, Box 6ETE]D
5t Losls, Missourni 63 166-6T60
Ted 314-674-1000

July 22, 2010

Mr. Kenneth Bardo - LU-9J VIA FEDEX
LS. EPA Region ¥V

Corrective Action Section

77 West Jackson Boulevard

Chicago, IL 60604-3507

Re: Long-Term Monitoring Program
2" Quarter 2010 Data Report
Solutia Inc., W. G. Krummrich Plant, Sauget, IL

Dear Mr. Bardo:

Enclosed please find the Long-Term Monitoring Program 2™ Quarter 2010 Data Report
for Solutia Inc.’s W. G. Krummrich Plant, Sauget, IL.

If you have any questions or comments regarding this report, please contact me at
(314) 674-3312 or gmrina@solutia.com

A separate report evaluating all of the Long-Term monitoring data collected from 3™
quarter 2008 through s L quarter 2010, i.e., since the February 2008 Final Decision, and
making recommendations for changes going forward will be submitted shortly,

Sincerely,

jﬁﬁﬁm

-

Gerald M. Rinaldi
Manager, Remediation Services

Enclosure

ce: Distribution List
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

1.0 INTRODUCTION

This report presents the results of the 2nd Quarter 2010 (2Q10) sampling event performed at
the Solutia Inc. (Solutia) W.G. Krummrich (WGK) Facility located in Sauget, Illinois (Site). This
sampling event was conducted in accordance with the Revised Long-Term Monitoring Program
(LTMP) Work Plan (Solutia 2009). The Site location is presented in Figure 1.

The LTMP was designed to evaluate the effectiveness of monitored natural attenuation (MNA),
including: 1) a clear and meaningful trend of decreasing contaminant mass; 2) data that
indirectly demonstrate the types and rates of natural attenuation processes active at the site;
and 3) data that directly demonstrate the occurrence of biodegradation processes at the site.

Groundwater Sampling Location and Frequency - As specified in the Revised LTMP Work
Plan, groundwater samples will be collected for eight quarters from five monitoring wells
downgradient of the Former Chlorobenzene Process Area (CPA-MW-1D through CPA-MW-5D)
and five monitoring wells downgradient of the Former Benzene Storage Area (BSA-MW-1S and
BSA-MW-2D through BSA-MW-5D) to assess attenuation processes in the American Bottoms
aquifer, as impacted groundwater from these source areas migrates toward and discharges to
the Mississippi River.

Monitoring wells BSA-MW-1S, 2D, 3D, 4D and 5D are located within the limiting flow lines
downgradient of the Former Benzene Storage Area. Monitoring wells CPA-MW-1D, 2D, 3D, 4D
and 5D are located within the limiting flow lines downgradient of the Former Chlorobenzene
Process Area. Source areas and monitoring well locations are presented in Figure 2.

Quarterly sampling under the Long-Term Monitoring Program commenced 3Q08 and a total of
eight quarters have been completed as of 2Q10. A report documenting evaluation of all these
groundwater quality and natural attenuation process data will be provided under separate cover.

Groundwater Sampling Parameters - During the 2Q10 groundwater sampling event,
groundwater samples were analyzed for benzene, monochlorobenzene, 1,2-dichlorobenzene,
1,3-dichlorobenzene, and 1,4-dichlorobenzene using USEPA Method 8260B.
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

MNA samples were collected from all ten long-term monitoring program wells. Evaluation of the
types of active natural attenuation processes at the site is based on the following key
geochemical parameters:

e Electron Donors: Organic Carbon (Total and Dissolved)

e Electron Acceptors: Iron (Total and Dissolved)
Manganese (Total and Dissolved)
Nitrate
Sulfate

o Biodegradation Byproducts: Carbon Dioxide
Chloride
Methane

e Biodegradation Indicators: Alkalinity

Direct demonstration of the occurrence of biodegradation processes is completed quarterly
utilizing Microbial Insights (www.microbe.com) Bio-Trap® Samplers for Phospholipid Fatty Acid
(PLFA) Analysis, along with Stable Isotope Probes (SIPs) for benzene or chlorobenzene in
select wells.

2.0 FIELD PROCEDURES

URS Corporation (URS) conducted the majority of 2Q10 field activities from May 14 through
May 26, 2010. Samples were collected from monitoring well CPA-MW-5D on June 3, 2010, as
the well was not previously accessible due to high river levels. Activities were completed in
accordance with procedures outlined in the Revised LTMP Work Plan, including the collection of
appropriate quality assurance and quality control (QA/QC) samples. The following section
summarizes field investigative procedures:

Groundwater Level Measurements — URS personnel used an electronic oil/water interface
probe to measure depth to static groundwater levels and if present, the thickness of non-
agueous phase liquid (NAPL), to 0.01 feet. Depth to groundwater measurements were
collected from accessible existing wells (i.e., GM-, K- , PSMW- and PMA-series) and
piezometers clusters (installed for the Sauget Area 2 RI/FS and WGK CA-750 Environmental
Indicator projects) specified in the Revised LTMP Work Plan (Figure 3). NAPL was not
detected within any of the ten LTMP monitoring wells.

Well gauging information for the 2Q10 event is presented in Table 1. As the middle and deep
hydrogeologic units are the primary migration pathway for constituents present in groundwater
at the WGK Facility, a groundwater potentiometric surface map based on water level data from
wells screened in the Middle Hydrogeologic Unit (MHU) and Deep Hydrogeologic Unit (DHU) is
presented as Figure 3.
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

The Mississippi River elevation was approximately 15 feet higher than it was during the 1Q10
event. Groundwater levels in monitoring wells near the river were as much as 11 feet higher
during this event than in the 1Q10 event. This resulted in relatively “flat” groundwater contours
across most of the site and bank recharge along the river.

Groundwater Sampling - Low-flow sampling techniques were used for groundwater sample
collection. At each monitoring well, disposable, low-density polyethylene tubing was attached to
a submersible pump, which was then lowered into the well to the middle of the screened
interval. Monitoring wells were purged at a rate of 250 to 400 mL/minute to minimize drawdown.
If significant drawdown occurred, flow rates were reduced.

Drawdown was measured periodically throughout purging to ensure that it did not exceed 25%
of the distance between the pump intake and the top of the screen. Once the flow rate and
drawdown were stable, field measurements were collected approximately every three to five
minutes. Purging of a well was considered complete when the following water quality
parameters remained stable over three consecutive flow-through cell volumes:

Parameter Stabilization Guidelines
Dissolved Oxygen (DO) +/- 10% or +/-0.2 mg/L, whichever is greatest
Oxidation-Reduction Potential (ORP) +/- 20 mV
pH +/- 0.2 units
Specific Conductivity +/- 3%

Sampling commenced upon completion of purging. Prior to sample collection, the flow-through
cell was bypassed to allow for collection of uncompromised groundwater. Samples were
collected at a flow rate less than or equal to the rate at which stabilization was achieved.
Sample containers were filled based on laboratory analysis to be performed, in the following
order:

e Volatile Organic Compounds (VOCS)
¢ Gas Sensitive Parameters (e.g., methane, carbon dioxide)

o General Chemistry (i.e., alkalinity, chloride, total and dissolved iron, total and dissolved
manganese, nitrate, sulfate, and total and dissolved organic carbon)

¢ Field Parameters (i.e., dissolved oxygen, ferrous iron, and oxidation-reduction potential).

Samples collected for ferrous iron, dissolved iron and dissolved manganese analysis were
filtered in the field using in-line 0.2 micron disposable filters, represented by a notation of “F
(0.2)” in the sample nomenclature.

Quality assurance/quality control (QA/QC) samples consisting of analytical duplicates (AD) and
equipment blanks (EB) were collected at a rate of 10% and matrix spike/matrix spike duplicates
(MS/MSD) were collected at a rate of 5%. In addition, trip blanks accompanied each shipment
containing samples for VOC analysis.
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

Each investigative or QC sample was labeled immediately following collection. Each sample
identification number consisted of the following nomenclature “AAAMW#-MMYY-QAC” where:

o “AAA” denotes "Chlorobenzene Process Area (CPA)" or "Benzene Storage Area
(BSA)'and "MW-#" denotes "Monitoring Well Number":

¢ MMYY — Month and year of sampling quarter, e.g.: Second quarter (May) 2010, 0510
o “QAC” denotes QA/QC sample

0 AD - analytical duplicate

0 EB - equipment blank

0 MS or MSD — Matrix Spike or Matrix Spike Duplicate

Upon collection and labeling, sample containers were immediately placed inside an iced cooler,
packed in such a way as to help prevent breakage and maintain inside temperature at
approximately 4°C. Field personnel recorded the project identification and number, sample
description/location, required analysis, date and time of sample collection, type and matrix of
sample, number of sample containers, preservative used (if applicable), analysis
requested/comments, and sampler signature/date/time, with permanent ink on the chain-of-
custody (COC). Prior to shipment, coolers were sealed between the lid and sides of the cooler
with a custody seal, and then shipped to TestAmerica in Savannah, Georgia by means of an
overnight delivery service. Field sampling data sheets are included in Appendix A, COCs are
included in Appendix B.

Field personnel and equipment were decontaminated according to procedures specified in the
Revised LTMP Work Plan to ensure the health and safety of those present, maintain sample
integrity, and minimize movement of contamination between the work area and off-site
locations. Equipment used on-site was decontaminated prior to beginning work, between
sampling locations and/or uses, and prior to demobilizing from the site. Non-disposable purging
and sampling equipment was decontaminated between each sample acquisition by washing
with an Alconox® or equivalent detergent wash, a potable water rinse, and a distilled water
rinse. Personnel and small equipment decontamination was performed at the sample locations.
Disposable sampling equipment, such as gloves were collected and bagged on a daily basis
and managed in accordance with Solutia procedures. Purge water was containerized and
handled per Solutia procedures.

Biodegradation Evaluation Sampling - Bio-Trap® samplers and Stable Isotope Probes (SIPs),
provided by Microbial Insights, Inc. (Rockford, TN), were utilized in the LTMP to provide
information regarding biodegradation potential of the Shallow Hydrogeologic Unit (SHU), the
MHU and the DHU. Bio-Trap® samplers are passive sampling tools which, over time, collect
microbes across a membrane that serves as the sampling matrix. SIPs are similar passive
sampling tools that are analyzed to measure the degradation of a specific contaminant (i.e.,
benzene and chlorobenzene).

July 2010 Page 4



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

On April 16, 2010, URS field personnel deployed Bio-Trap® samplers in each of the ten LTMP
wells for PLFA analysis. A benzene SIP and a chlorobenzene SIP were placed in monitoring
wells BSA-MW-2D and CPA-MW-3D, respectively. Bio-Trap® samplers and SIPs were tied to
nylon line attached to the well cap and lowered to the middle of the well screen.

On May 19, 2010 (June 3 for monitoring well CPA-MW-5D), the Bio-Trap® samplers and SIPs
were retrieved from the wells, sealed in Ziploc® bags, labeled with the proper well identification
and placed in an iced sample cooler with a signed COC. Sealed sample coolers were sent to
Microbial Insights, Inc. for analysis.

3.0 LABORATORY PROCEDURES

Samples were analyzed by TestAmerica for VOCs, SVOCs and MNA parameters, using the
following methodologies:

e VOCs, via USEPA SW-846 Method 8260B

o MNA parameters: alkalinity (310.1), carbon dioxide (310.1), chloride (325.2), total and
dissolved iron (6010B), total and dissolved manganese (6010B), dissolved gases (RSK
175), nitrate (353.2), sulfate (375.4), and total and dissolved organic carbon (415.1).

Dichlorobenzenes were quantitated using Method 8260B because of potential volatilization
losses associated with Method 8270C. Laboratory results were provided in electronic and hard
copy formats.

4.0 QUALITY ASSURANCE

Analytical data were reviewed for quality and completeness, as described in the Revised Long
Term Monitoring Work Plan. Data qualifiers were added, as appropriate, and are included on
the data tables and the laboratory result pages. The Quality Assurance report is included as
Appendix C. The laboratory report and data review sheets are included in Appendix D.

A total of 14 groundwater samples (10 investigative samples, 1 field duplicate, 1 MS/MSD pair
and 1 equipment blank) were prepared and analyzed by TestAmerica for combinations of
VOCs, dissolved gases, metals, and general chemistry. In addition, six trip blank sets were
included in the coolers that contained samples for VOC analysis and were analyzed for VOCs.
The results for the various analyses were submitted as sample delivery groups (SDGs) KPS057
KPS058, and KPS059.
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

The samples contained in SDGs KPS057, KPS058, and KPS059 are listed below:

SDG KPS057 SDG KPS058 SDG KPS059
BSA-MW-01S-0510 CPA-MW-05D-0610 CPA-MW-02D-0510*
BSA-MW-02D-0510 CPA-MW-05D-F(0.2)-0610 CPA-MW-02D-F(0.2)-0510
BSA-MW-03D-0510 2Q10 LTM Trip Blank #6

BSA-MW-03D-0510-EB
BSA-MW-04D-0510
BSA-MW-05D-0510
CPA-MW-01D-0510
CPA-MW-02D-0510

CPA-MW-02D-0510-AD
CPA-MW-03D-0510
CPA-MW-04D-0510

2Q10 LTM Trip Blank #1
2Q10 LTM Trip Blank #2
2Q10 LTM Trip Blank #3
2Q10 LTM Trip Blank #4
2Q10 LTM Trip Blank #5

Evaluation of the groundwater analytical data followed procedures outlined in the USEPA
Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods
Data Review (USEPA 2008), USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (USEPA 2004), and the Revised Long-Term Monitoring
Program (LTMP) Work Plan (Solutia 2009).

Based on the above mentioned criteria, groundwater results reported for the analyses
performed were accepted for their intended use. Acceptable levels of accuracy and precision,
based on matrix spike/matrix spike duplicate (MS/MSD), laboratory control sample (LCS),
surrogate and field duplicate data were achieved for these SDGs to meet the project objectives.
Completeness which is defined to be the percentage of analytical results which are judged to be
valid with the exception of rejected (R) flagged data, including estimated detect/nondetect
(J/UJ) data was 99 percent.

5.0 OBSERVATIONS

Groundwater analytical detections and MNA results for the 2Q10 LTMP sampling event are
presented in Tables 2 and 3, respectively. Five constituents - benzene, chlorobenzene,
1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4-dichlorobenzene - were reported in samples
collected from the ten LTMP wells during this sampling event. Each of these constituents is
discussed below:

! SDG KPS059 included analysis of MNA parameters for samples from monitoring well CPA-MW-2D, subsequent to
VOC analysis included in SDG KPS057
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

Benzene - Benzene was detected in collected samples at levels above the laboratory reporting
limit in eight of the ten wells sampled in 2Q10, ranging from 8.9 ug/L (BSA-MW-5D) to 840,000
pg/L (BSA-MW-1S).

Downgradient of the Former Benzene Storage Area, benzene was detected in the DHU at
concentrations of 120,000 pg/L (BSA-MW-2D) and 94 pg/L (BSA-MW-3D). Near the river north
of the Sauget Area 2 Groundwater Migration Control System (SA2 GMCS), benzene was
detected in the DHU at concentrations of 26 pg/L (BSA-MW-4D).

Benzene was detected at the Former Chlorobenzene Process Area at a concentration of 7,200
po/L (CPA-MW-1D). Downgradient of the Former Chlorobenzene Storage Area, benzene was
detected in the DHU at concentrations of 87 pg/L (CPA-MW-3D) and 39 pg/L (CPA-MW-4D).
Benzene was not detected in the DHU near the river north of SA2 GMCS at monitoring well
CPA-MW-5D.

Chlorobenzenes (Total) - Total chlorobenzenes (e.g., sum of chlorobenzene,
1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4, dichlorobenzene) were detected at levels
above the laboratory reporting limit in nine of the ten wells sampled in 2Q10, ranging from 374
Mo/l (BSA-MW-5D) to 46,400 pg/L (CPA-MW-1D).

Downgradient of the Former Chlorobenzene Storage Area, total chlorobenzenes were detected
in the DHU at concentrations of 39,230/39,120 pg/L at the North Tank Farm (CPA-MW-2D and
duplicate), along with concentrations of 677 pg/L (CPA-MW-3D) and 1,002 pg/L (CPA-MW-4D).
Total chlorobenzenes were detected in the DHU near the river north of SA2 GMCS at a
concentration of 1,540 pg/L (CPA-MW-5D).

Downgradient of the Former Benzene Storage Area, total chlorobenzenes were detected at
concentrations of 1,300 pg/L (BSA-MW-2D) and 2,192 pg/L (BSA-MW-3D). North of the SA2
GMCS, near the river, total chlorobenzenes were detected in the DHU at concentrations of
3,020 pg/L (BSA-MW-4D) and 374 ug/L (BSA-MW-5D).

Figure 4 displays benzene and total chlorobenzenes results from the 2Q10 sampling event.

Monitored Natural Attenuation - The MNA results for this quarter are presented in Table 3.
PLFA and SIP laboratory results are included in Appendix E. These data were compared to
other quarterly sampling data in the second annual natural attenuation evaluation report, to be
provided under separate cover.
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See last page of table for notes. Table 1
Monitoring Well Gauging Information

Construction Details May 14, 2010
h W Ground Casing Depth to Depth to Top of Bottom of Depth to Depth to Water
ell ID . : Top of Bottom of Screen Screen )
Elevation Elevation* S feet| s feet| Elevation* | Elevation* Water Bottom (feet| Elevation*
z (feet)* (feet) creen (feet | Screen (fee evation evation (feet btoc) btoc) (feet)
bgs) bgs) (feet) (feet)
m Shallow Hydrogeologic Unit (SHU 395-380 feet NAVD 88)
BSA-MW-1S | 40949 | 41231 | 1968 | 2468 | 38981 | 38481 [ 1105 | NG | 401.26
E Middle Hydrogeologic Unit (MHU 380-350 feet NAVD 88)
:. PMA-MW-1M 410.32 410.08 54.54 59.54 355.78 350.78 8.97 NG 401.11
PMA-MW-2M 412.26 411.93 56.87 61.87 355.39 350.39 10.68 NG 401.25
U PMA-MW-3M 412.36 412.10 57.07 62.07 355.29 350.29 10.89 NG 401.21
o PMA-MW-5M 411.27 410.97 52.17 57.17 359.10 354.10 8.85 NG 402.12
PS-MW-1 409.37 412.59 37.78 42.78 371.59 366.59 11.01 NG 401.58
a Deep Hydrogeologic Unit (DHU 350 feet NAVD 88 - Bedrock)
BSA-MW-2D 412.00 415.13 68.92 73.92 343.08 338.08 14.00 NG 401.13
m BSA-MW-3D 412.91 415.74 107.02 112.02 305.89 300.89 14.28 NG 401.46
BSA-MW-4D 425.00 424.69 118.54 123.54 306.46 301.46 NG NG NG
> BSA-MW-5D 420.80 420.49 115.85 120.85 304.95 299.95 15.13 NG 405.36
H CPA-MW-1D 408.62 408.32 66.12 71.12 342.50 337.50 6.99 NG 401.33
: CPA-MW-2D 408.51 408.20 99.96 104.96 308.55 303.55 7.13 NG 401.07
CPA-MW-3D 410.87 410.67 108.20 113.20 302.67 297.67 8.35 NG 402.32
U‘ CPA-MW-4D 421.57 421.20 116.44 121.44 305.13 300.13 19.49 NG 401.71
u CPA-MW-5D 411.03 413.15 107.63 112.63 303.40 298.40 8.54 NG 404.61
DNAPL-K-1 413.07 415.56 108.20 123.20 304.87 289.87 13.94 NG 401.62
q DNAPL-K-2 407.94 407.72 97.63 112.63 310.31 295.31 6.25 NG 401.47
DNAPL-K-3 412.13 411.91 104.80 119.80 307.33 292.33 10.31 NG 401.60
¢ DNAPL-K-4 409.48 409.15 102.55 117.55 306.93 291.93 7.98 NG 401.17
DNAPL-K-5 412.27 411.91 102.15 117.15 310.12 295.12 10.31 NG 401.60
n DNAPL-K-6 410.43 410.09 102.47 117.47 307.96 292.96 8.67 NG 401.42
m DNAPL-K-7 408.32 407.72 100.40 115.40 307.92 292.92 6.37 NG 401.35
DNAPL-K-8 408.56 411.38 102.65 117.65 305.91 290.91 10.06 NG 401.32
m DNAPL-K-9 406.45 405.97 97.42 112.42 309.03 294.03 3.09 NG 402.88
DNAPL-K-10 413.50 413.25 105.43 120.43 308.07 293.07 11.70 NG 401.55
: DNAPL-K-11 412.20 411.78 105.46 120.46 306.74 291.74 10.38 NG 401.40

W.G. Krummrich Facility -

Sauget, lllinois

Long-Term Monitoring Program

2nd Quarter 2010 Data Report Page 1 of 2 July 2010




See last page of table for notes. Table 1
Monitoring Well Gauging Information

Construction Details May 14, 2010
W Ground Casing Depth to Depth to Top of Bottom of Depth to Depth to Water
ell ID . : Top of Bottom of Screen Screen )
Elevation Elevation* S feet| s feet| Elevation* | Elevation* Water Bottom (feet| Elevation*
(feet)* (feet) creen (feet [ Screen (fee evation evation (feet btoc) btoc) (feet)
bgs) bgs) (feet) (feet)

Deep Hydrogeologic Unit (DHU 350 feet NAVD 88 - Bedrock) (continued)
GM-9C 409.54 411.21 88.00 108.00 321.54 301.54 9.82 NG 401.39
GWE-1D (PIEZ-1D) 412.80 415.60 117.00 127.00 295.80 285.80 11.35 NG 404.25
GWE-2D (PIEZ-2D) 417.45 417.14 127.00 137.00 290.45 280.45 14.75 NG 402.39
GWE-4D (TRA3-PZADHU) 406.05 405.74 74.00 80.00 332.05 326.05 5.54 NG 400.20
GWE-10D (PIEZ-6D) 410.15 412.87 102.50 112.50 307.65 297.65 12.05 NG 400.82
GWE-14D (TRA5-PZCDHU) 420.47 422.90 90.00 96.00 330.47 324.47 21.15 NG 401.75
PMA-MW-4D 411.22 410.88 68.84 73.84 342.38 337.38 9.61 NG 401.27
PMA-MW-6D 407.63 407.32 96.49 101.49 311.14 306.14 4.97 NG 402.35
PSMW-6 404.11 406.63 99.80 104.80 304.31 299.31 5.89 NG 400.74
PSMW-9 403.92 403.52 100.40 105.40 303.52 298.52 2.09 NG 401.43
PSMW-10 409.63 412.18 101.23 106.23 308.40 303.40 10.18 NG 402.00
PSMW-13 405.80 405.53 106.08 111.08 299.72 294.72 4.09 NG 401.44
PSMW-17 420.22 423.26 121.25 126.25 298.97 293.97 18.41 NG 404.85

Notes:

* - Elevation based upon North American Vertical Datum (NAVD) 88 datum
bgs - below ground surface

btoc - Below top of casing

NG - not gauged
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Table 2

Groundwater Analytical Results

VOC (ug/L) SVOC (ug/L)
()
c
() () () (&)
c c c N
(O] (O] (O] c
c c c o - 2
c 3 3 3 £ 2 o
Sample ID Sample Date N o o o = = ) o
S o o o @ o S 5
) = = = o o =
c o o o o S S X =
) o o o o IS o o =
x s o o 5 < < o <
o < N ) < Q Q < N
m O — — — < N L —
BENZENE STORAGE AREA
BSA-MW-1S-0510 5/19/2010 840,000 <5,000 <5,000 <5,000 <5,000 NA * NA *
BSA-MW-2D-0510 5/25/2010 120,000 1,300 <1,000 <1,000 <1,000 NA * * *
BSA-MW-3D-0510 5/25/2010 94 1,500 71 31 590 NA * * *
BSA-MW-4D-0510 5/20/2010 26 2,800 80 <20 140 NA * * *
BSA-MW-5D-0510 5/24/2010 8.9 290 42 5.1 37 NA * * *
CHLOROBENZENE PROCESS AREA
CPA-MW-1D-0510 5/20/2010 7,200 16,000 18,000 1,400 11,000 NA * NA *
CPA-MW-2D-0510 5/20/2010 <200 30,000 440 290 8,500 NA * NA *
CPA-MW-2D-0510-AD 5/20/2010 <200 30,000 330 290 8,500 NA * NA *
CPA-MW-3D-0510 5/26/2010 87 560 55 5.6 56 * * NA *
CPA-MW-4D-0510 5/24/2010 39 920 42 <10 40 * * NA *
CPA-MW-5D-0610 6/3/2010 <5 1,500 D 19 <5 21 * * NA *
Notes:
Hg/L = micrograms per liter
< = Result is non-detect, less than the reporting limit given.
* = Indicates samples that are collected semi-annually (1st and 3rd Quarter)
BOLD indicates concentration greater than reporting limit.
AD = Analytical Duplicate
D = compound analyzed at a dilution
NA = sample not analyzed for select analyte in accordance with Revised LTMP Work Plan
W.G. Krummrich Facility -
Sauget, lllinois
Long-Term Monitoring Program
2" Quarter 2010 Data Report Page 1 of 1 July 2010
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Table 3
Monitored Natural Attenuation Results Summary

g
(=)}
g E =
(=2 c =
_ 3 £ 5 g | B
Sample %‘,, € o %‘” g g %‘,, S §
Sample ID P E 5 = £ - o = g ° £
Date 3 g - o - £ = L © ~ 2 g & 3
) = 3 2 ~ < = e £ o = 5 ol =4 2
El gl el S| S|l |l 2|=z|%2]SS]5§| <
> a © k5 2 © = i) 2 ) o P < @ B o S
= S 2 2 o 5 E £ fa g & g g I 2 S E
= = o c 2 ° = ! > o < [<} —
S| s | 2 & | £ 2| s | s | s | &8 |& |8 | |35 |&]|¢%|c¢
< O O o Ll Ll L = = = = = = () o = (@]
Benzene Storage Area
BSA-MW-1S-0510 5/19/2010 930 31 100J 0.6 <0.35 <0.33 1.9 0.4 8,400 <0.05 <5 9.7 123.2
BSA-MW-1S-F(0.2)-0510 | 5/19/2010 0.82 1.6 0.4 8.2
BSA-MW-2D-0510 5/25/2010 720 60 92 6.45 12 <0.33 3.2 0.53 28,000 <0.05 <5 5.5 -92.5
BSA-MW-2D-F(0.2)-0510 | 5/25/2010 2.74 3 0.51 4.4
BSA-MW-3D-0510 5/25/2010 500 34 72 4.3 1.7 3.7 11 0.52 380 <0.05 260 3.6 -104.5
BSA-MW-3D-F(0.2)-0510 | 5/25/2010 3.44 11 0.53 4.2
BSA-MW-4D-0510 5/20/2010 660 36 150 0.39 3.2 <0.33 9.3 0.72 86 <0.05 45 4.9 163.8
BSA-MW-4D-F(0.2)-0510 | 5/20/2010 >5 9.3 0.69 4.1
BSA-MW-5D-0510 5/24/2010 <5 <5 190 0.53 6.8 <0.33 17 0.92 3,500 <0.05 <5 4.9 -139.2
BSA-MW-5D-F(0.2)-0510 | 5/24/2010 >5 16 0.91 4.8
Chlorobenzene Process Area
CPA-MW-1D-0510 5/20/2010 1,000 <5 110 0.21 34 <0.33 1.2 0.085 17,000 <0.5 12 12 248.4
CPA-MW-1D-F(0-2)-0510 | 5/20/2010 0.26 1.1 0.073 11
CPA-MW-2D-0510 5/20/2010 610 32 76 0.54 3.3HJ |<0.33HR 5 0.32 1,800 HJ| <0.05 <5 12 169.5
CPA-MW-2D-F(0-2)-0510 | 5/20/2010 4.86 4.7 0.32 11
CPA-MW-3D-0510 5/26/2010 610 60 160 0.26 13 <0.33 14 0.59 15,000 <0.05 <5 11 -98.2
CPA-MW-3D-F(0.2)-0510 | 5/26/2010 12 0.6 10
CPA-MW-4D-0510 5/24/2010 <5 <5 270 6.8 12 2.5 9.5 0.24 4,000 <0.05 <5 6 103.4
CPA-MW-4D-F(0.2)-0510 | 5/24/2010 >5 9.1 0.24 5
CPA-MW-5D-0610 6/3/2010 320 130 290 6.47 3 <0.33 71 2.4 13 0.058 1,800 3.6 -53.1
CPA-MW-5D-F(0.2)-0610 |  6/3/2010 81 2.6 3.1
Notes:
DO and ORP were measured in the field using YSI 6920 equipped with a flow-thru cell. Values presented represent final measurements before sampling
Ferrous Iron readings were measured in the field using a LaMotte Colorimeter after the groundwater passed through a 0.2 ym filter
F(0.2) = Sample was filtered utilizing a 0.2 um filter during sample collection
H = Sample was prepped or analyzed beyond the specified holding time
J = Estimated value
mg/L = milligrams per liter
mV = millivolts
R = Sample results rejected, the presence or absence of the analyte cannot be verified
ug/L = micrograms per liter
< = Result is non-detect, less than the reporting limit given
A blank space indicates sample not analyzed for select analyte
W. G. Krummrich Facility - Sauget, Illinois
Long-Term Monitoring Program
2" Quarter 2010 Data Report Page 1 of 1 July 2010




Appendix A

Groundwater Purging and Sampling Forms

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

July 2010




LCi FLOW GRC UMD A

SAMPLING DATA SHEET

PROJEGT HAME:  LTW. Prgmaeen PROJECT HUREER:  23S62401.00003 FLELD PERSONKG . L oAbl F maeans
NATE: T WEATHER:  Joguresd 5 - LS
MONITZRING IF.Ir_LL 12 B3ARIS L SAMPLE ICx: RSAMMCIE-0530
-
I IKITIA: CATA
z Well Samear: O o Waler CelumnHaighl B e colpele LNAPL ar ONGRL 4 wolume of Flaw Throoagh Gelli:_ TamEe e mL
Peasamd el Depih i, ANAT B nnemaee Tenc! Szroen is b Dept- be Waler ARS Screen Leck-is 4 Test tinim. = Fage Yolume =
m Cungh oz WelDaplh (Rlec! _ 375 4 FacePuameal. Takalfie ] Mepth CA5creer. Langlh + ZHAFL Calar Hec bl = 114 = ey 13 & Tlowe ThreougeCell valanei Ly _._. m
Dearll v Wl ey Mb® = fDesnde Toa o Sooeer is < Deplh b Vialer BKC Waler Sal. = Hegke and Suraen eyl e ¢ i Mmbiea: PIDF D Reading: . | o PP
E Oialh 1¢ LNAPLCNAR. (Fanl__— K PlcgYumeal ekl wel Dipm - 425 % Maer Coion He ght + DA GP_ Columa teighl; = oMb Wegkurs PEONTID Feadty. P o pr=
Ueath 1o Tog af Eceeen Jecy: 2250 Tt I SCreen e R ancur wamar calnne Rakatl 6 <4 It Faza Fesp & Tolal Wil lapth . 2= 0% 5 ! H klec
: SroeFr Langle & ft
(@] GURSEDATA
Bump " ap 2ancns Ginol L . o £ < ____i;?;’:' . ] ___.-"r__.-.__..-__ia Lo o
o Ve valeme T T et 1 - ramp Canl, Turna.gy (] arr
| -] e Wee R Lok I e (] Imscm| _TWTLE [ITHL] [y,
) | oot PR B i [T X T T Py
S S R VST S La s o Mer a7 0A LY Fes S1EF AT T el Lo,
Qo e T S te I R S =% A i i L g L (A R :
- ET . _
m . T joid _:-..n;ll iy, Lia L LAy g Ty Ty [ = b
LY tei 1 LR L : L4 | S . AELT Foa , & AEE - feax
15 juem - iy N I e PR A A Co LEL . (LI T A LF: S
H — 1 | - m—— . -_r_ .-i
: - — - - i
U e e — e e o I —
m . - .!.--- I | e emen i -
...... - ——— - ' - - - i
t - —i. - — I {-{
{ Slart Thme: T L e Elazeed "1+ L P ‘Watar Juelily Kele [0: LML
: SIp lime N Aug13e Aurge Kk jmLini) R aie Calinrmied: ———
m SAMEF_ING ZATA
Zamplz Dale WiaisIT, Samza Time: TR Riaheis  v0Cs, 59505 Monlh, A
m Bamjle M2tnad: R "I.T"'._!':"'."'_-"_'I.ll.ﬁ_'l:"l' - o Sumaox Flas Fale L -"'"',.-"lm“"- L QBT Samn 25, are
: Wb W als Mo I'aaduoce ﬂ Inilizla r'.._l r_.l'_-. e
COMMONTE .
Lpr L [l - -t R mma - LU Flilp-" 13, <ar il Tl kLR - 1= I = L H-j
Rl wom ay T2 Silodds Fecous Iron. Vethees Wilrss, Bofat, SO0 100 = rarrns e Filend 0 menrl = o <.




LOW FLOW GEOUNCWATER SAMPLIRG JATA SREET

PROJECT NAME: LT Progmam | PROUELT NUMBER: _#f6J4H 02203 __ FIELDFERSOMNEL; _ ,ﬂ-ff}if.iwﬁﬂ'ﬁ“} Susie j;-ﬂssr_t

CATE __ B/gele | WEATMER  ssun, ClontefS . ADS .
FOMITQR-ME WE L I BEAMNGID _ . ) SAMPLE 10 . BSAR e [1-5 514

IMITIAL AT A

ek e in Wahar Crlumn Saighl (g nat = lode L HARL, ar ONER] |, [ e 4 Wnlumk o* Flow [heaugh Sann ) =7 5 &5 L

Maasne Wall daplh (Erecy 3 . Dwf  IF Desthda Tao of G2 man is = Dapt- be Water 2k 5 Sorcan | ent s od 1, talnlinga Panga velunr =

Consmmnlad Wl Damcn infanr_c70h K Yleca Famp ar Do Wel Deodh - 05 Scran carky + DNAR Coluinn dnige] = _?"i"l, E'E‘l-'_ _Ldan 143 F aw TE-augh Al '.I'i:lumk:_';_ ! ?5_{:! mlL

D=pte s Wesar thip;: A GSeed . N {Ocpihin Tapod Sprecais < Deps bo Walar AW D éalar Colame Hesq~i ane &2rsen Lergihoare £ aft. worbapn] FIN: LERasting:____ A B A - -

Loptt ta LNAFLINAAL jhige!: ——= & #f3ce Mupat Foal wel ez — |05 4 tiales Tolo~ Hegbo+ ORAPL Colun haighly= ~——— ke e Bee DIZED Seadivg; =3 rpm

Mepdr o Top e Soroan (Llecy F265 4 T Sresn Leaglh accor water columa beight s < d it Paee Porpaal: Telel'Well Zepls - 24« =11 bluc

wreen Lesath: 5 A

FURGE SATA

Frn Fype: L Mm e Eral Ll v . . .

CEogewame T Themhia ¢ % . ' e T oend Turmdny [0 _ ke
;__ Ly Time _ Wuialer s Colar ) Odgr H rh ] e ~_ Mwelan; MTe - (malh Caa)l
YR 3 A O L . e . (0-87 .deSln . e | Feed Fald,
L7 aass LT I - 1] €75 Tiagt ekl L 3;3-&’ i P
. S . . : _ e 2 S : =i - :
i \ : : -

b . . — I i ﬁjﬁ; . LK B
_‘fﬁ@-_ ;_Jgo Lol S - - - 8 . - -
] '. - : - - - ... i - -—- . . L —_

ey — T

BRI B 1. £ - -

A Y- B L. [ T : — .

TV R L T i ,

ﬁ"f%ga—ﬂ ! EL%‘TJ# l_ " .'
. {EE‘F = i _ _*l' e

Je swa T -0 A e i, : . . . [Eded

Sttt lime: fasa _ bogsed Yime: Y PAPn L (S8 o0 Dot wmsfuiy VeerlD:  vEEs
5I0n1im:___f_££'?r__ . . ugtage PURGe Raka mC=m _ o Mg — Cale calmmale): %‘f-ﬂ_‘{ﬂ{? e o
SAKPLING DATA

l..lnl.vl'_-
Famyhs [are: N &ﬁ‘z’fﬂ Saiuk: Time: 5o Aty r0Es Qs Ve, VRS
e b T b —_— . — . -

— = —. - . N I .
A e Yelhad Ha-arng Samna Flow Halp:

estaebfee” T _ ER erlhein SRR e
..,I:Il'l.'l.'iz.:.ﬂl:“Nl:EpE::& Initials M;’:.- _"_H,“_f‘w Py ials

COMMENTS: j‘i
s ab ey U0 b, Forrag deon Weltars, boale, Safale GGG ToC Serrzas o Taed 22 meor - R .
#Eh;&trd_&hﬂ‘#ﬁd:?ﬂdm ; — . e __H] _

szfﬁ-—w rm.f"/ﬁ;ﬂihfaﬂﬁ;n'!‘.



~ Forgevalamz

PURGE SATA COMTINUED: BSAMN D20

Deshidn
Comly . Time

Tamp o Cond.

water 4| Colar _F_ . Ogar  f
g, f-‘:b-:{

&
.-fﬁ.:-.j I'.i. 3! - _|.-'.'.ﬂﬁc|"-:5

=1
1, gl

US EPA ARCHIVE DO(__JUME

;Ef ?EE___._I N

T Lﬁ%__ﬁi

L [ 7T e

__;__.____ - _ T :
| H .
! H - T
T - B : | L
| : |
i = I LT
- - i !
R _— | — ——
| - i —e — __.
T i _
S e e | ) L —
. e = .
I .. B _ o
i . P __I !
| : —em - i
| ST | - T “
— - . - ; -—_
——— e —_ ! - _—_
.__ - — ) i ~ j ) o
COVIMENTS:




US EPA ARCHIVE DOCUMENT

LOW FLOW GROUNIWATER SANPLING DATA SHEET

MRLIECTWAKE LM Progras  PROJEGT KUMBER; 2156240193203 FIELD PERSTNNEL: Mﬁ@ ALY
i 35‘!{3 it .M : wsid Janset
L BEAMACED - _

. S 1T DLV N T N
MCHITORPING WRLLIC: ZAMPLE IC: . SEANALIDLEC
—— ——
IMITIAL OATA
WelDizmele: - o Aer iy Feighlde rotinz Lee L&8PLor DhEF. ), “?_:Er, Fﬂ __ It Wabake: )l Flye Trgegr Ce- | ?-5-& mL
Feszuree Well Depte |boe; _LE{_E A R IFOexihin fap e Seees e x Geall 12 Weis- 390 Screc Lenih is (L al. F e Furys Vala—a
serttrucisd 'Well Depth (boocl. LIS H Place Pumsa sl Tetal Wel Deod- UE [Scroen Lewgn —ANAPL Sofunm Feight; = ' 9-_. 25 o iZ 2 Flae Tepugl Gl Yaume! ;'_, e L
ZepibtotWateritasl_ S 0 T IrRsthodn Tap ol S je < Daprn da Waser AND W aer Coumn Falght an Sargan Laqglhars ¢ 12, Al PRFID deadma: £, G oo
gtk 1o LHAPLDHA L jolocl:_—=— £ PlcoPumaal Tosl We' Dot — (0% 0 Water Column Haighl « SHAPL 50w Heightie _ ~——— Holae  Meelinnmg PIRSG Roading: o7 EET
Zepir ke lopef Scrsan phheeh 40835 Tt M Sereen Lomgia anciler waber column -gighl e < €4 Place Pue a8l Toml ®eil Dept- - Y H- ———— Kbope
berarslannth. _ i B
PURGE DATA
“ump Type: K B L Tl _
_"F"_'rgn"';'mrnn - Zeplh Ic
1.7L1 ‘thzter £Hy Cas fingr

N -
L .

CiTes .

- o

N gﬂffrfgw- .

5]
50 . i
15_% JOE | T

[éo ; -

&y - B
ey
1]
_§' 250 i d : L
EE fafty ___ lr Fe
E1REL (o1 W I
Shant Time: =934 bopsed i . AT parm. — water Qaalily Yele 10, e
atep lime, . ) dueiye Purge Fave ;mlr T ﬂ-'ﬂ_ﬁ'} Dale Taloaled. -'1'.,';,!"; _‘.::-",:'-ﬂ o
SEMPLING D874
-
Sorp R Dab: 'S-J.I"{_‘;l- ":',,';II!;:] =ample T ma. .I:.",ﬂ;l;ﬂ. ealysie: WO ﬁ,ﬁ_lﬁ_t ek
Sa—p o Welhca Sanern Ao et sample ® ew Ram, ;5‘3} .I'"‘T.I'i-/i“"lfh 0N Banga ey E 5 ibafirs thes meiy
0 TiFe. e Hessapace [y ritals: My
COMMENTS: 3
MM Ak ey SRk Gt gle Foeous oo Walheng Moags S dale, [0 TOC i Zarila s Fllee ¥ rene) . "f‘f SEn
T T

— —_




LOW FLOW GROUKEWA™  3AMPLING DA™A EHEET

PRCJSCT MAME:  LTMPrzgram  PROJCCT NUMBCR,  2156240°.0000 FIELD PERSANNEL % A A B f prnn g
CATE. vively, o WERTHERD g op oS : .. .. . 7
PONITORING WE LD EEAMWCAD ’ SAMPLE I0: B5 AN 4R-0511)

14T AL 2ATA

Wi ames: Y I WakerZclimn Z-.-zighl 1dn nal ivciude NAFL Br UNHaFL: 1 walume CF Figw Treangh 2l i "'-I.-i-.i--' ~L
Measurad Bgl [loplh JRLe :t H o IfDeath 17 Top = Screer == Depl? b Walar BMC 5o-een Lenth s o4 fee, Limimunm "ur Yoiuma =
Cennliassn Wall aple jEhecy H  Phrce 2nmpas Tl feCDepch - 28 Scraen . angi 4+ DYAFD Column Hokgscl = A [@ 2 Fiepe TEoangh S0 el o s o
Deally 16 Waangs 1200 L .!- 1 4 If Ueaihia Top o Sceer is = Deptin bo Waler ARG Waler Colums Heiso arc Scroen Lecgks ane £ dfs, merkwen) FIDFIC Reading . Ao 7 [qH)]
Ooulh b T HATDODSAE ddony - B Mlace “nmpoar Teral die? Deoch - |3 X Walar Colare Heog5 - LIRA3L Zelmin Feighlh= __ Favn: WMalae e PIDFID Teadivg._ -y pam
Daplowg Topg ol Jeraon phied, 523 F o IFSrone Loagth pedor wamer colunga Bal:ghl iz < 4 F0 P e Pasys )t Tolal 'mell Sapilk -2 1 = L2y'3 K| [INATE
SEr Langh- 3 fr
PLREGE DATA -
Fump "wre: B-aryae s Al Wetsoen L, 3 [
L S ‘ic:,: - _I} ’,( 5__ 2 ‘,-'l:.-,:__.'EI_“ n Lol {-_.l
Fatai ynlime 1 La2pt- b : Temp Cand. . Tnrary ) i GRF :
il Lo T i Weerio o Eake o o B L T L P S 1 g i i
Lo | b pero Ll ol gd i T AN R T R rm’;‘.—
N B IO | S O O 1 N I S S B - P I'- . IRy 7] sz : LA e I
s Ty .:L o gy Ci T i igs i§ %A P54 |_i& ... & iF l,.d...'. I
g S E R ST L il Ay rvs ey b5l ik R 125y i 3 e S
I Lo C e LO-EY L e (T SCT - L N T A £ | el |
I ' | . - ' I. - - -
! - . . - ! . ————
L B I .. —— e ——— ! ' —— me—
! : . ; . e e et -
............... R ' i i
: ' i '
c ! ; ; | e R
S R, L
-_— e e et e SR N ——— _— .
33 Tine [ Elanses Tinle, o o Water Q_ality Me:sr S, S ndny _
a . 3 =
SwpTa DGR . . foo-ageFeqe Raledmamin: | 2Tt Dixic Calice i - ..-‘.,."'::k.'#,-".n"_ﬁ. ________
SAMPLING DATA
Zample Sale: |'? £ _‘l Zminpl= Tiine: III|:‘:- a',.‘:-j_;u Aoalysis: VLA MARR MOTE N

Sy ta Melhod RS HL Sl Llasian T maniphe Flew Rt 2T A frnan T DWES Samples: s
- 4 15 . . . -

WA Wals, N Hmﬂ.spa:-:. . arals:

CCMMENTS:
VHA Sha il G CRarde Farrres on_RMesrane Cditvae Salaxs DOC TN

Feerpas I | Tiered © 2 wers v s s pape &
Al Sl 1 i




LOw =1LOW GROUYDWATER SAMPLING DATA SHEET

PROJECT NAME:  LTH Program _ PRQJECT HUMBER: 21562401 03303 _ FE. PERSOMHEL- M,-rﬁr_.. Coriemft Furt :‘_“'}u.-_?_')r:?j _ -
GATE: ey A __ WEATHER: £ 5 o ! ST
MORINTORING WELL IG"  BSAMWTED EARPLE 10 BEARIWISC-N51E

I i
INITIAL DATA,
‘Woll bameter: 2 i Wik Coumn HegFticaretinclide LNAPL m DWARLY: A f, 5 U Yokme ol M gk G a5 .ot

Mcasurec Nel. Ceall Dl .!"?4?_- It ¥ Depthic Top ol S6een i« Zepih e Yaler BHZ Soraen Lenh 5 84 e, Mir.mum Furge Yohr-e =

Cersiruzted Well Jepih Jblecl__S3C = Hleca Pump ac Toda Well Jeplh - G5 (Gutt LengiP + DMAFL Caldnaa Heighd] - 5 BYS H bice A2 % Tlow Thid Ced Ui '-ﬂ'ﬁ:_._:.a-.&.ﬂ‘.'i'_ -
Zopih te Vealesjbid B0, 37 0 FJmpihic Tup ol Sereen o Deplh e Walen AR Walrr Golamo Heighd are Scrzen Leagthare s 41, Ambizrt PIBTID Tewd: g, 5.9 % _ _rm
Sepir 1o LNAPLDSSPL (2500 _=——"1l  Flaza Fump o% Taiar'Well Jepik -5 % Wale- Col, A Hegdv- ONA 71 Coimn Heghlyz e Hbice  ‘Wellbum FIDTIC Reading: i npm
Taph bo lep el Screen tblgel: 1550 0 I SenkaLanalk andiar walereal. <nkeig is < 4P P ave Pavoal Teal Wel D -3 = e M3lnr

Jeraan lench. . 1]

PURGE DATA
FLmp Type: Had L5 it e o

Fur;:'.l'-:u.rnz- -.:E:.'Ilhh: L T " i . ) = nLidily )
my D Tww o ek o e _ .z L Goem o NTUY

e R e T

Saar] Tirme- _,.‘DN Elaasad e Waker Galily el [0

497 T o [ e ) Agrana PIngs Hese euming: o R — CalpZalbealed: 5;’5?‘/3"# —
w— aa a—
SAMPLING DATA,
Sanf ¢ Zalc: 5, # Sagn Time Anaryns vOTE BT e dvae R
i 2idfre 1130 )

US EPA ARCHIVE DOCUMENT

Saor Belhed glanast Hae desnon Larmo: Ham Jalo ;‘5’3’: J“"TL ,-_I' ! QANIC Sy-plue: _53'5'-1'-15”
1OA tiaks, ko rlmr.-spa:uE Inilinks ! ﬂ |-"_,..-

COMMENT S, )
A - Rieahnily O Colwndz buowg lien, Mndhans Sorate, Suale, LG O Cers e Siliesan &5 T = f}b'lrf""ﬂjﬁf

L&Eﬂm{ﬁﬂﬂiﬁ&ﬂ'f? Ipsﬁ.:‘.lulf}.r s e hu:(ﬁ‘ﬁ Lﬁ}a{a"r'ly. . .




PURGE DATA COMTINUZL: REAMINGSE %f/{&

“Pures wnlume T Death 1 - | : Temp | Cand. Turbmuity ' o : GRS !
GrLd Time : Ranar 4 Calar _ Odsr msem| iNTL| img' . I

o e ML e et e SN M ¢ 5 Sl it [
. sApse SIsLS ¥ .. '3 - e - T &L RS - .53 —Js3¥. 2 |

: e - - : _

z , _.___ - ] i | | - i

E — T ———— : o) _
= | P _ ; | =
: — - | -- - _
Olem | - —— —

. - - _|_ . - S _
= , —
S = il |
B . : i —
T T e B
o ¥ - R pid— - ——— |
wib _ : : _ | _ —
g COMMENTS:




Lo rLOW GROUNOWAT  SAMPLING DATA SHEET

1
FROJCCT NAMC: _LTW Frocra FPROJECT NUMSER: E‘uﬁz-ﬂiﬁ fppoa FELO PERSGHM L _..{_.-".-"F'?; ,'{.l".;,_ﬂ":i,h L d
DRTE: _ Fjfoeper o WEAIHER 1'.’,,.ﬁ,_-l b e ' - - e
MON DRING WELL 2 CRAMAINEG . JAKPLE IT: o CPAMWCID-CS10 o
I I.TIA_ CATA
z el Jiamesdar 2 o whalor Columa Hesh? 93 nod solude LRSI or koL [ Walame ol Tlaw Tinoag Sell . _.."f-,_{.- _ mL
Mezasaied fe Dewsn lblocl plA 1 IMhspd o Top et Sorean is = Deplh o Waler A4 Screen Denttis o let, Minizrar P_:ge Voluine =
m Cuns'rcled sfel Deplh Spiae, 2080 = Fase Pesyal. Talal'Bes] Gapih - 2505erees [ anglh + SHAFL Casorr Heygshis ft Eree: 13% Flow Thraaq- Cell valums) e rL
Dich ta Wate: thice s S ferde, T 42Tt I oo "cp e Szreen s = Septh lo dole: 380 dalx Caborn Heght and Screen _engls zie ! 20, Amrbie: 2= O Reading: L p=m
E Doxhdo LhAPL AR B = 1 P age Poegral. Tolal ™S Geplh - 35 X 8ale - abeen Heaght + D441 Colimn daignl] = Atk 'Welhnrz PINFID Feac rg A <
Brwehdn fap ol Scieeaddos) &5 5 A IF2crean Lerc*handiarwale cala—r height™s =4 B Flaze Pump 20 Tala Well Sepll - 2% = AL 2~ Hbiloe
: Sorez Langlh: s f
(@] PussE CaTa
b e ke Dl s . O 1 A A
i "F>me volume T Laple e ’ ! ) . lemp : raad Tty i hTH) nRi
! 1mL1 R T e : ‘W I _'.;-'_l'l,;_- .__'._.lﬂ-n.'_ o _FH ] : ‘I::. r__.-"ﬁ—!-l'rlﬂ'ﬂﬂ'-"“ i IM1LIE] ! m3' [y
n = < T oo kE L Eaa . Y Py T £ T N T P S B N | CET A
N TR N T I L L) - L0 S R SN IO Y LT -4 Ly LI
m ! [T SR D SO 8. o :I:g;jl“"L yak 3 2] ,-i- "3;:_......_ ._',f].E!'nfj_..- . - g -;L T
NS -t LY . 1 P S & o R 4o g2 2 ity R T -0 iy B 5. S A
i LY TR L WS I Sl REE Tty e I o Eaid T B TR B -
' 1
l I i~ : - ’ ) !
o gome e - e B
L e —
I ' H .
$) S — ST . . , | . ;
e e - - ' i ' : - —_ = —- - —-
o - e |
. : -
- S ! : i ' a
oy - . . .
€ Sz Time oY FE Tlepred Tme: % Waater 2 aliny Mg I e
: Siag Tims sy Fweiage Pa:ge Bale moing: P Diale Calio-ales. RN
m SAMPLING DATA
Savgre San, B .1._. pi Hample | me: i dmaigs 51 Vs Bbesls oA e
m Sarpg Melhed B "='_1"" TR _'__'_:-"— Sample Tew Raoe L 2 T L ."r'l-'q,,_"'-_-T____ _ AT Samples Mﬁ;_.--.-.-...._-_..._ __-' ____
: VUA vk, ko -h:ad:p.:lr:[_‘ I'|i1i:||5: EI.-.‘-.H*.-"- ES VT SV 1 N S PP O T f\].’h

MR ENT S .
YA - Al OOy Shonge FEvroas or Medtae s babe Sallade, DG oo o Punoag il s D8 msrnn 2 f::"r?{:- £




PROJECT MAAE-
DATE:

LTH Pregrar:

ordir

RO FLOW GROUHCWATL

il o L IR E LT

T F

FRAIZG ] WURHES:
WoATECR: £ ooy

FLED PERSONMEL:

AMPLING DATA SHEET

Al

worToR SEWELT 1D, _cPamkiczl SAMPLE i D: EPAMVICEN-051]
MIT AL DATA
Wl Nizmaler _ 2 In - water Coaer Heohooda ot frelude LMAPL or DNOLE: ] voluin= of Flgw Thraagn Salli: ? T mL
Wesqure: Well Dapre bl 4% = “C%pepthic Tog ol Sceeen iz - Deple i Waie AND Sorsen Leees g 0 Jess Hinimam Parce Yelume =
#lace Fump 22 Talal'®ell Septh C.biScmoen Zenglk 1 B ARL Cola—r He gey - oo 13 & Flew Thraugh Zell vglamz) SENTL L ™

e atacta Wl Depon | daz: 54 o
Ceplk oo eer Dol g ,QE h
Cuptk Lo LREFL IRAPL lic; )
hepth ko Top of Sorees IBS2zh: 9353
ErMEn SO0 H

— 1

PURGE JATA
Pomp Tya=:

* Zepih ic Tep af 5creen is © Depth e Valer A%E-Yeale: Calaoe Hegke and Scree onclk ame £ df
Plira Fmp as Todal 'l Depih - (0.6 ¥ Vanler Caburr He oks - OWAP - Selumn Kzighl! =
S B eyt gl vate saeee heigal g 40 Facs Fosg el TalalWell Zeplh -2 4=

R PO TR Ei

1

+

Anikienl FIRU'FI] Ragding:

Riocn WREEQs PELFID Jasd o

3 Ly

< ;

.-'_"_.

—_— : -- A Lr e Ve T e
Surgevo.are oo Deahir i lamp cond. Turag oy = I cAP
<mL! Time Yealer 4] : qour Al pn "G LTS ey cus, M TU=| ma-i I
i oo d joo 2THL - N AU AR m S _ 1
1-2..-' . r}_} i I -_—:5 T L - . , _|'_?- _r-"ll My \ 'ﬂ.:'-_f',____ = vEAL
B L SRR o I 4 o N T P P g U . W0 e A T - S0 TS B v A
I | LN A KT DR | S " XL I (2L S 5. R 1T AN, L
— i_:'_ =71, . _';"\._ _ 3o I} |Il'l"q'n"l" L ":'F' . - 0 I|I e 'L 31_1‘| | 'i ¥ =8 "-_' . .I'._"';.-.-.? —_—
S A ol e ba Ve YA Poix o BT 15rA |- R S o 1Ig g
R S U S T S AT e A3 I T SR W WOl & i S . &y iy
- - i ' i ' '
e em — | ' - — e i — e _— ——
U R - i l S S i —
Sl ea AhT Tl paed T Py Watar taaaliny Welr: 12 h ETEL
Star Tung: L =i . feemcuge Burge Sate e . _ . Male Calleanel: §1|_r=l,-_'_-,-.__ _
-
SAMPLING [aTh
Zampl= Dale: Jleepwr L _ Gampie Time: FY T o mlymss WO DLy Mg LS S
Sample Welvad: A puE Sew K ngeaT SemplcE o Rate: 2 P AAIC Sl bralyt cai Cuplizem
SR _ - . e
WA Wls, e Hradapace E Irihals. .-"!."'{"I"-.

GUHIMERTS:

MRS Alks oty LTk S ol Terees hod kztate, Mzl Sollzle DT 70

—sura




FRCWJEGT HANE:

PATE;

LT Zoaygram

KMOHIT3RING L".IELZD: TLPANWISE

LCW FLCAW SROUNDWATER SAMPLING CATA SHERT

FROVEL] WURBES: A 462401 DHE

_ WEATHER:

rELopERsONNEL, Aol & Cg;-ég:"?}_ TR 1L kel S o]

) SAMFLE ID. S PAMWIIC-0FC _
IKTIA_Carh
Wl St 2 L r el Caiom Heigin Ha 0t reluds LNARL of DRAFLE Flox % i1 R Yobes ol Hom Thic.gh Grl___ 7 80 ml
fzasared Mcl. Deatl Ul J1o -ﬁ_ Al |l Deptate Too gt Sorpen it > Bagh b Walar K1 Screcn | onthis 58 loot Mini-tart [ =36 Volume =
Consirocled Mol Gepih (B’ 25U 4 FaceFumoal: Toal'#ell Depth - 0 5 {Sciees Langlh + AP Lo oo He gkt - AL _-_5?:' N ke, 132 Hlowe Lhroag Gell Vol 4_;'"_5-'5' kL
Ianih la dialen ibbo 1. . EE: *~  IrDes¢h?a Topof Smeed ju < Depl G Walor AR Walgr & okcwr Heciitand Ecreen —znylh aie ¢ 5l FunLiesn PIlv+ O Reading; a.4 pEm
Depth o LRAILIDNAPL Swagl._~—=—=ft  Plice Pumz al. Total We Depd- - (05 ¥ ilaler Caban Haghs + DRAF. Celumn Yaigm! e — NBzc  ‘Wellord PTIFID Rardrg Yk | FFr
Jdepih e Tap of Screen (bleet: “C£.5C v 1 5Sresn Lesqth andanr water colama heighl i <4 B Place Fudean Tatal WellZaplh - 29= _ or—e—=—H blac
HACERIEN ] f*
PURGZ= DAT &
Juinp Ty Torindd e WoTanTh .
" Ouros Vome T T T P T vemp Cond o0 i GRF
bialer i Calar . Dlog | il [ Imscm; inll e,
o 8% dﬂ&frﬂﬁ_{@m’ﬁﬂ.l_._ﬁ:’w N £ T T
. o I T Y- (e | Ty a*ﬂ-;,-*r I')%s.? —
i AN 5 __z_ﬁ_.g‘} |- et 2 3% %'*
— ! g Py . rmg; : f’ﬁu ol g . B& Y
: l.J .. f;- f = G_' - _?" 34 - 3;'..‘}..--.
a . : : L. B i A - % I Pkl
AT v S Y I ! éz_a_'? ?.'?_g T . 2.2 - i
e . 7R g M T - A 3F SRR
F - R S N P SR S . A R AL T 3.7 - 23 — 9.0
e - A0 DT 2 T YT 2 B 2T D
_ 1 \ oA dE ! E,f ‘L%ri? __g_-.?‘_ . g.%? | -59.8
—— : . k - L= kI S
S e | . P ic A 4 =M - ¥ | --Fa,_é?____
o i 1 : .a \l,. .7E v F 3.2 i .2 |, ~FE. .
. L A i a5 r R - i r | R — P S |
L i 5 .y fgg | Z.o I o as 953
Eiad Time:__ | Q E :‘.rlﬁ Elapsed Time: . ‘ftﬁ: 1M T EICTR=TEI T e Theeme
Slap Thia 270 L ey [, <08 Aate ol imin|: 2 LT Disi= Col Erefe S S SO
SANPL- NG DATA
SanDa Dfr 5 3&/{{] _ Seplabg ,."r.t‘:fﬂ{:} _____ _ Aaalytan,  VUVS jﬂfr.ﬂ:-:- kg _
Sampoe Moo _'.'-E-e'.'?:i-!-. ST o0 _- - . Sampe fow Rae _ A ﬂ‘l{?""ﬂ"ﬂ } 0&'ar; Samples: Prange, __._
WA Y als Ma fealspice o Ings _
CCMMERTS
FEo - kLo, T T Vg i Walhang bitata Seiale, SO0 TGO _ Ferms ez iFilesn D2 Tisrgn =




PURSE DATA CONTINLIES® CRBATAIZD

! Funza Velume -

Diapes s
| slaleriz)

T S

lurax Eyp
TR

3.2

=

=

(1 - i -

s e | . | —
: _ . I - .E I - -
®) - — T .. - ' -
@] | - - ) I |
ﬂ - - I__ i , ' T
m__ — — =
a SR I } I . ]l ...... ] |' — _i
T e B e o
O} - L - - "I I
oW — E— — -

T — T R ,

Gl .

: LOMMEMT 5: S




/E DOCUMENT

]
s
:
(a4
<
Q.
I
)]
-

LOW FLOW GROUNEWATER SAMSLING AT SHEET

PROJECT HAME:  LTMProgram  PROJECT HUMBER.  Z1552401.00002 MCLD PCRSONNIL:  Aa ke & o boff _}fr.e.p-"i— Q_,—g*an.a_ﬁ-
: _ e - iy ——
CATE: ___ &7/ WEATHER 5.5:4-.,1‘5;’ L e e
MONITORING WCLL Q- "CPAMINAAO . SAMPLE 1D CPAMWI4DIS0
INTIA_ DATA
Welldiareter T i~ Water Golumn -leight 102 a1 rclude LMAFL or LML -Ilﬂ;'.?, .r".u'r Ir wWo L oAl Flaa Thicogk Cel! E 5_'52 L mL
Meas_:od Wail Dept- bk (382 B ITDizpabes “epof Sooen is o Deptb e Waler AN Scraen Lersh 55 3 Repl, Flar mum Frrege Wal, e =
Canetiugied fidll Caps o) 2107 H P ace Pumaab Tulal 'Wled Cepth - 5.5 {5cmen Length + CHAFL ColumaHeighe) = _{.'";Ea _'\5‘_.?_ H blac 3 Flw Inmgh Crl o LmaAj ,'_l.l =140 oy
Dty Waser (bl | & ._Eq . M Iremta Copct StEAn IR < CApIN LG Kalar ARE Kalar Galpm - Harghl 220 Serpen Lol dre s 49, Ambicnk PIZiHD Hexdg: L 4 b, T
Mogch  EMEF TR AP Shlgl _emmeer if [Pace Pumg 31 Telal el Deplh - 05X Wale- Cokien HEghe F DRAPL Celumn Heighti- = Ybinc  Welbzxm PID'-O Reading: FEF 0 oy
Demhra “goed Srgel Lwce: A6 & IDSrkt Letath andiar waler Galun- heigm & =4 L Flace Pompal: Tolal ‘Wl Cepty 20~ _me—  Sbuae
o | enn, i}
PJREE JATA
FiTp Type: Al Bl I asnnss
. Curgehourn | T Japik I i o remp ' Comnl., i Turbitlin ! 0o anF
...... |I11L! T =12 '.'.'a_n:r_:ﬂ;-_ | Zagsr ! [ ]| . FH , |."ﬂ_| . i) ; LAt : |l Jine]
> FX (320 | caiariees bveboracton P g (.36 " eF8p . HF -2l | a¥3.4
K 1 *53 R T - I : IT : JA. T = Ly S, 1 - P
Y DO - A O - 5 ! %.L ; ; . T - T W 1. .2 ELL-r- . AEI- 3
. T ECC [3.% ; G BA_ L IT AL oAk #o2 | LRe P77
FoAah o [Boh i : N S - 1 e S o A LY. &3 A
F7T0 s 3oET ! N _z X .02 2 AR 5 o 27 fFe_ 3
L R Eme e = o L ka5 f2-3F . 2esr o T FELAFR
g_g_.z,% YT SR S RO P R fB 33 2. o 2. 4 <, 42 FET-3,
| by 2D L . i U P N 0T Y s 2N M. 5. Go | orgY
P e, TR .. L AT : : - A T 2.7 G.AS 1 P F
Yomom 1 j3gn N I - -1 T *.E-g HBa iy
SRR i ! | -8 | froad o F.wdf | _FAF __|._ZDEF fo.m
| S E S Y7 5 *f 1 6.7 food R a¥3 = & 7.ag o3
334 s S N S - e T B 3.4 axb | ver's
: | — : .
5= Tiine. J'r.;x',_ 95 Elzpsed Time: 3? .r'-":!.l:l""n fimier Cualky Meberil:, | 2 ETS
SMap T I e Y- e i Aweage Peoge Sale {miwn .-;Q?} btz Caibrared- E:..'E i"-_.l:__.-"'..-".;::l
SANPLING CATA
p"“r
sample Dale. 5_ ,;I'I'-Il" _,-".::' Zampl= Time: Jrj _5'- Aanagsis.  wCAln DTS Vel Pk
Sainple Mesnnd S ckesfiise i o Sample Flow R3ie: .5'-. 5}1-!72‘:;;-1- GG GHmp e L
W00 Wials Mo Eca:ls-:ul:rlé:] v tals: m.l':___
COMMENTS:
R1ads — 0 calingly CEre EFlorde, Seros oo, ol e, Rirste Suate, T20 Fermons Iroo iFilzres & I mizrzni = JAVEF [Eﬂﬂgi
¥ lavetef TIR read; 255 TH e :




US EPA ARCHIVE DOCUMENT

Lo =0 GRODDWA

SAMPLING DATA SHEET

PROJECT HAME: iTMPropram  PROUCCT MUMBER:  245624C1.00003  FELDPERSONMIL: {EE i & (:-5‘-"" étﬁ? ] S,ﬁﬁf_l"'.;‘l,!&ﬁgﬂ.f__

CATE: A % fro . IEATHER: Sl ey . : —

MONSORING WELL J: _CRAMWISC _ SAMPLE I0: CRARKOGD-051D R

IMITAZ DATA

Wall B ameter 7 . aler Goluma Heizh de o neluds LNA2L a; DRAP I _fo3. E.r]r f '::"I_Ill_mre I:l‘pFll:lw Lhrliluu'l Zalln. ﬂ: LT [l

Measure:] dit Deptl ey, PPH ST I Dept bo Do o Soresn is = Gapl i vagler AR Sorgan Lents 4 lest inimaz: Faige Vclume

Cenairgsizd Mel Daplh Iklog Cie .3 4 FascPoseal: Tolal'Well Septh - 0.5 (3c:e=r Lengll + ZHAPL Sod,~2 Hrght = H} . :’-ﬁ- = H 5 Flow: Thraugh Sl Valume 3r f‘ﬁ_ﬂ' -

Couspetle fun Wt plotgs . B IfDeotr to Toacf Screan i Jepllido Hzier &40 Haje- Sadre Hochtand Screen _englh are < 4R AyrEier? 00D Fading: L. 2 ppm

Dieplh o LMe3LSMAF Eqac) == | PazzPoreal Tolal'Well Septh - 5.5 % Wate Seunn Baghl + PYARL Column Heighd, -~ fibtor  We Lork PEOFIR Seadem L =pm

Doeptl tu Tup ol Sceeamaz. A7 W 0 5crsan | regss and:ar waler ook Tr height's =4 L Plage Funlg 29 ~o1a" Well Geplh - ¢ 9= _—=— Hhlac

Ezieer Lenglh: 3 e 1

FLEGE DATA

nnp TepR | il T P e Tl —

|- dre Velome '_' Cepll s | ) I Tatap Lond. Turzc by ! o b r{g
Tl T'me Water H: Cior i | ! LR M1Ls] i _imzt) ling| i
i e ;-,r;é_ T 1o.B] _ lfafedess i S _‘3,?:’% f.._?'-‘; _£_§___-35?_ .
I. . ; _— . i —
! : 2Y _ L ?,i;' ;
T Al ; ..

Tilic)
v

. < X
—- ' 2L =337
: . iSO
T . . j"{ -5, |
... _ AR — g |
. 67 =ELL
! - L . 1
Y N ) ST =85
" T k' | &. .47 -53 5 ]
Szt lime: 143 Cupsec Time__ 7 i, Waler @.ality Mocir 5 V£ BAE
Sl Tims | 5 a5 Avaraga Purge Aale coliming:,, Oate Calbrefe. | (W T )
SakPLING DAT A e
Sa-oe Lale: fﬂ[j .l Zampk Tine o _Ilr,_g.; ,::-l' L ] Aralaie . .._:-_:“_“:?5 Ew_*" 's Lz 5_}1-_-..'\.
fiamo e Reglod T4 r.i;;-:; mhnitkreana - B B Eannpl? Flam date: “\'{ﬂd} . L?ern . el Samples: ;T o _
VLA Vi s, Yo anu-sun-:cj-/?':: Filale —’-"'I—’I'-Qf _ o
JCMMENTS:

WE — Elgholy S50 olgroe Frrees ton, Walne e Bilseoe, S ale G005, 05

boarg s ar Talbersd 0 2 miseor: = —_
Lamath. colecimefes wims aef Wﬂrﬁi;}ﬁ"




Appendix B

Chains-of-Custody

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

July 2010



Savannah
5162 LaRoche Avenue

Savannah, GA 31404
phone 912.354.7858 fax 912.352.0165

Chain of Custody Record

Tes’%menco

B P e P e
i LEADET 3 AU MENT AL

TSN

TestAmerica Laboratories, inc.

Client Contact Project Manager: Dave Palmer Site Contact: Nathan McNurlen Date: 5”//4; / 10 CoC No:
URS Corperation Tel/Fax: (314) 7434228 Lab Centact: Lidya Gulizia Carrier: /:u A e ;. of__f COCs
1001 Mightands Plaza Drive West, Suite 300 Analysis Turnaround Time i Job No.
St. Louis, MO 63110 Calendar { C ) or Work Days
() ye (%) 3 21562401.00003
(314) 429-0100 Phone TAT if Giffferent from Befow _Standard =
E) —
1(314) 429-0462 FAX i 2 weeks r 2 S0G No.
Project Name, 2010 LTM GW Sampiing X1 1 week 2| |5 g
= @l P
Site: Sotutia WG Krummirich Facility 3 2 days Elola|x <
g = “
fPo# M | day R EIEIPIFEE
AR - AN R RaR - "
ERE- I K2 IS Bl oo
| Q|B|EieglE| 2D
Sample | Sample | Sample = g ElE|8lulgQ
Sample Identification Date Time Type [Matrix ald 5 § z 2 “'é 2 Sample Specific Notes:
e)sA MW- (1S 0510 )‘};6‘}[0 RO G Water 1 E{Ei3i2i16k
@)SA Mw- OS5 F02)-0510 shafi | 1020 G |Water] 2 X il
D o
@ e sm— E
e
e fonsrert --""—‘——-
|}
—
T ’I P e _-’_‘—_____..-«
| i /ﬂ'
H~ W
[¢ ]
& - / Vi /]
/ y ' '
P e— ———— 1
2Q10 L'TM Trip Blank #Q | shalio | ooy |~ [Water] 3 3
{Preservation Used: 1= Ice, 2= HCL 3= H2S804; 4=HNO3; 5=NaCH; 6=: Other abaf4pjrpe3azj4e
Possible Hazard Fdentification Sample Disposal { A fee may be assessed if samples are retained longer than 1 month)
- Non-Hazard Flammable - Skin lrritant Poison B (- Unlmown - |:‘::}t'?etum To Client Disposal By Lab - Archive For Months
Special Instructions/QC Requirements & Commients: Level 4 Data Package TWP 'S L.%
LBO- 530D
Relinquished by: /M\ ﬂ / Company: Dateffime: {Received by: Company: Date/Time:
. ~ \ _
% URS e DB Q ﬁauehkm h Thv 5.30-10¢ 1009
Relinguished by: Company: Dhte/Time: Received by: Company: Daze/Time:
FRelinguished by: Company: Date/Time: fReceived by: Company: Date/Time:




Savannah

5107 LaRoche Avenue

Savannah, GA 31404
phone 912.354.7858 fax 912.352.0165

Chain of Custody Record

TestAmenca

THE LEAGER 1N ERVIRONMENTAL TESTING

TestAmerica Laboratories, Inc.

Client Contact Project Manager: Dave Palmer Site Contact: Nathan MeNurlen Date: ylzehn COC No:
URS Corporation Tel/Fax: (314) 743-4128 L.ab Contact: Lidya Gulizia Carriet: e of 1 COCs
1001 Highlands Plaza Drive West, Suite 300 Analysis Turnaround Time Job No.
i Cal C Work D
St. Louts, MO 63110 alendar { C ) or Work Days{W) = 21562401.00003
(314) 420-0100 Phone TAT if different from Below  Standaed 'fi
l(314) 429-0462 FAX — 2 weeks g 2 SDG Ne.
Project Name: 2010 LTM GW Samping % f week ] E o g
Site: Solutia WG Krummrich Facility 2 days Bi=laly 5
<1215181818]-12
PO# J { day 55%3;‘35’2&*
miSialele El=yigil -
I IR R B
Sample | Sample | Sample dof 8 S g 2 % glo % 8
Sampte [dentification Date Time Type |[Matrix} Coat glelzi151ziz 8 aia Sample Specific Notes:
CPA Mw-_ (31D 0510 stolol 1050 G |Water] 12 stalafatatz|n} A
L
ne CPA  mw-_ QI Fo20510 < fzolio | 1070 G |Water) 2 X 't
Q
@ ClA ~Mul-030-05/0 ‘/?cy’m lYop | & 12 EIIRARREBIRE
N M- 020 -F(oR) 0510 Kjojoiten | b Walag| 21X Ll
a A g -020-0510-AD  lrheo iten | b Lo iz D I3LELEN 13 3
- LA - M -0 - !‘:(03)“05'30?“} )"fzciﬁl) yop | b \ALL( K L
w N ' _ .
= DA - M =CHD ~ovr0 sjzee| 1042 G e 1> LIS VISR
bt sy - 090 Hody-0sin |sheho b0 | &- bl 2 Vi
Y 7 ! ﬂ 5 O A e
717 77
AW\ V8 VA
i T A A
/ [ A
2Q10 L'TM Trip Blank # S, Water| 3 3
Preservation Used: 1= fee, 2= HCl 3= H2804; 4=HNO3; 5=NaQH; 6= Gther . atslafrjrjejaai2idi2
Possible Hazard Tdentification Sample Disposal { A fee may be assessed If samples are retained fonger than 1 month)
- Non-Hazard Flammable - Skin frritort Poison B - Uniknown - Dstm To Client Disposal By Lab . Archive For Months
Special instructions/QC Requirements & Comments: tevel 4 Data Package )
Z 86C- G80‘5?861
. \
P d
Retinquisheém Company: Date/Time: Recegived by: Company: Date/Lime: o b
74, RS shopo W0 A Saolo 12
fRelinguished by: I O Cypz&y: Diatef Time: Received by: Company: Date/Time: . :
. { 3ghig
Relinguished by: Company: Date/Time: Received by: Company! DatefTime: \
bwarn | R shailie 0690
\\




Savannah
5107 LaRoche Avenue

Savannah, GA 31404
phone 912.354.7858 fax 912.352.0165

Chain of Custody Record

Tesmeﬂcu

Tral ¥ FATIE R M T

U HL L INHAT 3 AL Shi

TestAmerica Laboratories, Inc.

Client Contact Project Manager: Dave Palmer isite Contact: Nathan MeNurlen Date: 5 /2 S/ COC No:
URS Corporation Tel/Fax: (314) 743-4218 Lab Contact: Lidya Guiizia Carrier: é','( ot _ 1__ COCs
1001 Hightands Plaza Drive West, Suite 300 Analysis Tarnaround Time Job No.
St Louis, MO 63110 Calendar (€ ) or Work Days (W) -
I 21562401.00003
(314) 425-0100 Phone TAT if different from Below  Siandav 5
Fon)
(314) 429-0462 EAX - 2 weeks 2 @ 5DG No.
Project Name: 2010 LTM GW Sampling ) | week o “—3 w 3
= @ |5 =
Site: Solutia WG Krumenrich Facility ] 2 days laldiel ., =
PO# =] | day | Z|1318|18 eiz131z
QA En] o™ Wl wr
wiEiAle|Al nlT -
slelaieigle|slilz
Sample | Sampie | Sample # of Sls |42 Eifivis|y
Saraple Identification Date Time Type |Matrix| Cont. AR HE S1&i8 Sampte Specific Notes:
BSA -MW-"_QQ‘DW-DS%O vy, :{/ﬁ} //30 G Water| 12 31|t i[3324
3
& BSA w05 -ron0sio 30 ] G W) 2 X Ik
1) -
® BSA-MW- 05D ~0510 -M.5 130 G |watw 5113
N BsA-Mw-o5D- 0510- 13D 1130 | & |weted 3 | |3
o CPA-MW - OHD - 0510 1345 G |wara 42 | 1311111113131
S pAMw-odD-F(p.2)~0500 | Y 35| & el 2 1l
H
2Q10 LM Trip Blank 4_2 1.3 5/}{/{0 —i fp |Water] 3 3
Preservation Used: = lce, 2= HCL; 3= H2504; 4=HNO3; 5»N10H 6-O:her ST IRERERREN IR 2
Possible Hazard [dentification Sample Disposal { A fee may be assessed if samples are retained longer than 1 month)
- Non-Hazard Fiammable I Skin frritant Poison B - Unknown - i::ji“-\’erum To Client ‘Djsposaf By Lab ] Archive For Months

Speciai Instructions/QC Reqguirements & Comments: Loevel £ Data Package

TempP Wl
LRD-D19D!

Relinguished by: Company: Date/Time: Rgeeived by: Company: Date/Time:
ol LU s syho leod 23150 GOOLIGRNL TRV 505 10,L0%0%
Relinguighed by: Company: Bate/Time: Received by: 1 {Company: DaterTime:
Relinquished by: Company: Datef Time: Received by: Company: Date/Time:




Savannah
5402 LaRoche Avenue

Savannah, GA 31404
phone 912.354,7858 fax 912.352.0163

Chain of Custody Record

TestAmerica

ADER =M PRV

THE MMERTAL

TestAmerica Laboratories, Inc.

Client Contact il’roject Manager: Dave Palmer Site Contact: Nathan McNurlen Date: &7/ COC No:
URS Corporation Tel/Fax: (314) 743-4228 Lab Contact: Lidya Gulizia Carrier: ’F‘d’ Ese L of Z COCs
1001 Hightands Plaza Drive West, Suite 300 Amnalysis Ternarcund Time Job No.
St. Louis, MO 63110 Calendar { C ) or Work D W
slonder (C ) Rk bz () 5 2156240100003
(314} 429-0100 Phone TAT if different from Below Standard =
Eud
(314) 429-0462 FAX - 2 weeks o @ SDG No.
§Project Name: 2Q10 LTM GW Sampling - 1 week % % i %
Site: Solutia WG Krummrich Facility 3 2 days Bl = - z
Fas) 3
PO# -] { day A EIEEIEI
dsisiziziplnle|s 2
I risle &l wia : Bl -
= {2{2i5jeiRlzl®
Sample | Sample | Sample #or BEIC| B % EiZlFiolzgie
Sampie Identification Date Time Type iMatrix| Comt. 2 S1Z18 = 19. i b Sample Specific Notes:
Bﬁq Mw- 03D 0510 5/95/(0 1020 G Water| 12 3lelal1i3tz2)s
LY
_ CBA mw- 03P Fe2)-0510 1020 G |Wwatr| 2 |X 111
\°J »
)
= Bsh-MW-03D—05/0-EE 0920 & Watw 3113
A
- BSA-MW-02D -05/0 1520 G lwd /20 1310111300 Ve somples
5 psAMW-02D-F(0.9)-0510| Y 520l & wke 2~ (l unprestrved_due- |
@) 7
=
il 2%’ V’esaud
H
y feaction J2- KCL.
; 2010 £.TM Trip Biank #_4f 575{}0 — | H jWaer| 3 3
Ipreservation Used: 1= Ice, 2=HCE 3= H2804; 4=HNO3; 5=Na(}[i;6ﬁ02her 2HE 4 } Il¥131i 2142
Possible Hazard Identification Sample Disposal ( A fee may he assessed If samples are retained longer than 1 month)
03 Non-Hazard Flanimable .l Skin Irritant Poison B - Unknown (- mRetumJo Cilient uDr‘s,r.losat By Lab - Archive For fonths

Special InstructionsQC Requirements & Comments:

Level 4 Data Package

LoO-519 S

IRelinquished by: W Company: 'DatelT ime: {Regeived by Company: Pate/Time:

el ws o 170 Bogn 0 Dougibd TRSRY |50l (00905
Relingquished by: Company: T Ibde Time: Received by: Company: Date/Time:
{Reiinquished by: Company: Date/Time: Received by: Company: Date/Time:




Savannah
5102 LaRoche Avenue

Savannah, GA 31404
phone 912.354.7858 fax 912.352.0163

Chain of Custody Record

TFestAmeriea Laboratories, [nc.

Client Contact Project Managers Dave Palmer Site Contact: Nathan McNurlen Date: ga@//a COC No
URS Corporation TelfFax: (314) 743-4228 Lab Contact: Lidya Gulizia Carvier:  Fed EX {4 of [ COCs
1001 Highlands Plaza Orive West, Suite 300 Analysis Turparound Time Job ho.
- ; -
St Louis, MO 63110 Calendar ( € ) or Work Days (W} = 21562401.00003
(314) 4290100 Phone TAT if different frons Below _Standard ‘i
(314) 429-0462 FAX - 2 weeks ! 2 SDG No.
5 2
Project Name: 2Q10 LTM GW Sampling - I week 21 135w =
= Ziv
Site: Solutia WG Krummrich Facility (- 2 days Blz|alx =
. ol & MR :: =
POR - | day glelalnlslgiglais
wlFiad|e|L] misg =
rizjaiule - N B
SIEI0 BRI 2leiz]a
Sample | Sample | Sample < 7 :‘2} 3 £l 5|y ER R
Sample ldentiftcation Date Time Type §Matrix il = Sl=ig 2 =) 8 Sample Specific Notes:
CPA  ww. 03D 0510 57;?; //a [ooD G |water| 12 sbrir|1]3f2i VOC. w les
cPA v 93D #2051 0| 1p00D | 6 (Werr| 2 X ks :mms;n&!’ﬁ(uk_
o f
& 45~ effervescent”
* ¥
.a reaction witth Hel)
O3
o
=
H
W)
H
2QH10 LTM Trip Blank ﬁ_{ %/fa —1 (G  |Water] 3 3
{Preservation Used: 1= Ice, 2= HCL 3= H2S04; £=HNQO3; 3=NaQH; 6= Other 2itf{ejrit|p|3 23412
Possible Hazard ldentification Sample Disposal { A fee may be Focessed if samples are retained longer than 1 month)
03 yon-tiazard Flammable = Skin Irritan: poon B T Unknown O Return To Client M pisposar By Lab L) archive For Months
Special Instructions/QC Requirements & Comments: Level 4 Data Package .
Q.b"c {980-35’0\?._.
Relinquished by: Company: Date/Time: {Received W Company: Date/Lime:
{ _/:-éj S f MIBL}IC 5
,)‘——Z.—— URS Q; ﬁo i‘idc Y Ca\w‘l/\ ZE?%W 3 vzc;\w D942
{Relinquished by: Company: ¥ |DatefTime: Received by: Company: Date/Time:
Relinquished by: Company: Date/Time: fReceived by: Company: DatefFime:




Savannah
5102 LaRoche Avenue

Savannah, GA 31404
phone 912.354.7858 fax 912.352.0165

Chain of Custody Record

TestAmeric

3 DR N £MVIRON AL R

TestAmerica Laboratories, lnc.

TENTIN

Client Contact Project Manager: Dave Palmer Site Contact: Nathan McNurien Date: @ ﬂi.llo COC Mot
{URS Corporation Tel/Fax: (314) 743-4228 Lab Contact: Lidya Gulizia Carrier: J_ of _J._ COCs
1001 Mighlands Plaza Drive West, Suite 300 Analysis Turnaround Time Job No.
St. Louis, MO 63110
Catlendar { C ) or Work Days {W) = 21562404.00003
(314) 428-0100 Phone TAT if differem from Betow _Sandard =
-
(314) 429-0462 FAX L] 2 weeks s 2 SOG No.
Project Name: 26110 LTM GW Sampling - ¢ week al 12w g
— b
Ste- Solutia WG Krummrich Fagility - 2 days iz % 2.l 1=
=SS
PO# - | day %-:mﬁmﬁ;%;
% = - i P : =
Flaiglzg|es|aizte
Sample | Sample | Sample saf g1z g BEINIEIE S
Sample Identification Datc Time Type |Matrix| Cent. ;:i S 21315 212 E & 8 Sampie Specific Motes:
£PA_wv 05D plol/ge] o vl o [ [a[i]ilsla)
CPA vw- 05 D ro2-afe /3']10 [580 G |Water] 2 X R
S
<
@
N
(@]
—
w
2010 LTM Trip Blank # Q Bl — | — Water; 3 3
Preservation Used: 1= lee, 1= HCl; 3= H2504; 4=HNO3; 5=NaOH; 6= Other 2lafajj|13j2442
Possible Hazard Identification Sample Disposal ( A fee may be wesossed if samples are retained fonger than 1 month}
- Non-tazard Flammable - Skir Irritant Poison B - Unknovwn E:3iﬂ?¢a'i'ur.-1 To Client Disposal By Lab - Archive For Months
Special Instructions/QC Requirements & Comments: Level 4 Data Package Tm‘i p 2) . 2
LBO-5alsd
Relinquished by: M Compainy: Date/Time: Received by: Company: Date/Time:
L= s Glafro (73| Trakh (O aughte] TR Say (e U 10eGY ]
Relinquished by: Company: Tipkee/Time: Received by: y} _}{Company: Date/Time:
{Retinquished by: Company: DatefTime: Received by: Comparsy: Date/ Time:




Appendix C

Quality Assurance Report

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

July 2010



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

QUALITY ASSURANCE REPORT

Solutia Inc.
W.G. Krummrich Facility
Sauget, Illinois

Long-Term Monitoring Program
2" Quarter 2010 Data Report

Prepared for

Solutia Inc.
575 Maryville Centre Drive
St. Louis, MO 63141

June 2010

URS Corporation

1001 Highland Plaza Drive West, Suite 300
St. Louis, MO 63110

(314) 429-0100

Project # 21562401



Long-Term Monitoring Program
W.G. Krummrich Facility

Sauget, lllinois 2Q10 DATA REPORT
1.0 LA I 1 1 1 1 SRR 1
2.0 RECEIPT CONDITION AND SAMPLE HOLDING TIMES ........ccooeeeee e 3

3.0 TRIP BLANKS, LABORATORY METHOD BLANK AND EQUIPMENT BLANK SAMPLES. 4

4.0 SURROGATE SPIKE RECOVERIES........oooiii e 4
5.0 LABORATORY CONTROL SAMPLE RECOVERIES .........cccoooiiiiieeeee 5
6.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) SAMPLES..........cccocoiviiiieee 5
7.0 FIELD DUPLICATE RESULTS ...ttt nnne e 5
8.0 INTERNAL STANDARD RESPONSES........coooiiiiiiie e 6
9.0 RESULTS REPORTED FROM DILUTIONS ...ttt 6

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

1.0 INTRODUCTION

This Quality Assurance Report presents the findings of a review of analytical data for groundwater
samples collected in May and June of 2010 at the Solutia W.G. Krummrich plant as part of the 2™
Quarter 2010 Long-Term Monitoring Program. The samples were collected by URS Corporation
personnel and analyzed by TestAmerica Laboratories located in Savannah, Georgia using USEPA
methods, Standard Methods and USEPA SW-846 methodologies. Groundwater samples were
tested for volatile organic compounds (VOCSs), semivolatile compounds (SVOCs), metals,
dissolved gasses, and general chemistry parameters.

One hundred percent of the data were subjected to a data quality review (Level Ill review). The
Level Il reviews were performed in order to confirm that the analytical data provided by Test
America were acceptable in quality for their intended use.

A total of 14 groundwater samples (10 investigative samples, one field duplicate pair, one MS/MSD
pair, and one equipment blank) were analyzed by Test America. In addition, six trip blank sets
were included in the coolers that contained groundwater samples for VOC analysis and were
analyzed for VOCs by USEPA SW-846 Method 8260B. These samples were analyzed as Sample
Delivery Groups (SDGs) KPS057, KPS058, KPS059 utilizing the following USEPA SW-846
Methods:

e Method 8260B for VOCs (Benzene, Chlorobenzene, 1,2-Dichlorobenzene, 1,3-
Dichlorobenzene and 1,4-Dichlorobenzene)

¢ Method 6010B for total and dissolved iron and manganese

Samples were also analyzed for dissolved gasses and general chemistry parameters by the
following methods:

o Method RSK-175 for Dissolved Gases (Ethane, Ethylene, and Methane)
e USEPA Method 310.1 for Alkalinity and Free Carbon Dioxide

e USEPA Method 325.2 for Chloride

e USEPA Method 353.2 for Nitrogen, Nitrate

e USEPA Method 375.4 for Sulfate

e USEPA Method 415.1 for Total and Dissolved Organic Carbon

Samples were reviewed following procedures outlined in the USEPA National Functional
Guidelines for Superfund Organic Methods Data Review, June 2008, USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review, October 2004 and the Revised
Long-Term Monitoring Program (LTMP) Work Plan (Solutia 2009).

URS Page 1 of 6
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

The above guidelines provided the criteria to review the data. Additional quantitative criteria are
given in the analytical methods. Qualifiers if assigned by the data reviewer are applied to the
laboratory reporting forms (Form-1s). The qualifiers indicate data that did not meet acceptance
criteria and corrective actions were not successful or not performed. The various qualifiers are
explained in Tables 1 and 2 below:

TABLE 1 Laboratory Data Qualifiers

Lab Qualifier Definition
U Analyte was not detected at or above the reporting limit.
* LCS, LCSD, MS, MSD, MD or surrogate exceeds the control limits.
E Result exceeded the calibration range, secondary dilution required.
Surrogate or matrix spike recoveries were not obtained because the extract was
D diluted for analysis; also compounds analyzed at a dilution will be flagged with a
D.
] Result is less than the RL but greater than or equal to the MDL and the
concentration is an approximate value.
X Spike recovery exceeds upper or lower control limits.
F MS, MSD or RPD exceeds upper or lower control limits.
P The difference between the results of the two GC columns is greater than 40%
H Sample was prepped or analyzed beyond the specified holding time.
B Compound was found in the blank and sample.
4 MS, MSD: The analyte present in the original sample is 4 times greater than the
matrix spike concentration; therefore, control limits are not applicable.
TABLE 2 URS Data Qualifiers
URS Qualifier Definition
U The analyte was analyzed for but was not detected.
3 The analyte was positively identified; the associated numerical value is the

approximate concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
uJ represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the ability to
R analyze the sample and meet quality control criteria. The presence or absence
of the analyte cannot be verified.

Based on the criteria outlined, it is recommended that the results reported for these analyses are
accepted for their intended use. Acceptable levels of accuracy, precision, and representativeness
(based on MS/MSD, LCS, surrogate compounds and field duplicate results) were achieved for this
data set, except where noted in this report. In addition, analytical completeness, defined as the
percentage of analytical results that are judged to be valid with the exception of rejected (R)
flagged data, including estimated detect/non-detect (J/UJ) data was 99 percent.

URS Page 2 of 6
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Sauget, lllinois 2Q10 DATA REPORT

The data review included evaluation of the following criteria:
Organics
¢ Receipt condition and sample holding times
e Laboratory method blanks, field equipment blanks and trip blank samples
e Surrogate spike recoveries
e Laboratory control sample (LCS) recoveries

e Matrix spike/matrix spike duplicate (MS/MSD) sample recoveries and relative percent
difference (RPD) values

o Field duplicate results

e Results reported from dilutions

e Internal standard responses
Inorganics/General chemistry

e Receipt condition and sample holding times

Laboratory method blank and field equipment blank samples

LCS recoveries

MS/MSD sample recoveries and matrix duplicate RPD values

Field duplicate and laboratory duplicate results

Results reported from dilutions

The following sections present the results of the data review.

20 RECEIPT CONDITION AND SAMPLE HOLDING TIMES

Sample holding time requirements for the analyses performed are presented in the methods
and/or in the data review guidelines. Review of the sample collection, extraction and analysis
dates involved comparing the chain-of-custody and the laboratory data summary forms for
accuracy, consistency, and holding time compliance.

Upon review of the KPS057 data, the cooler receipt form indicated that effervescence was
observed in samples BSA-MW-02D-0510 and CPA-MW-03D-0510 during collection and
therefore three out of three unpreserved VOA vials were filled in the field for both of these
samples. The unpreserved vials did not contain headspace and so were used in the analyses
of samples BSA-MW-02D-0510 and CPA-MW-03D-0510. Samples BSA-MW-02D-0510 and

URS Page 3 of 6
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

CPA-MW-03D-0510 were analyzed for VOCs within 7 days of sample collection; therefore, no
gualification of data was required.

Upon review of the KPS059 data, sample CPA-MW-02D-0510 was analyzed 12 days outside
holding time criteria (14 days) for dissolved gases. Professional judgment was used to qualify
but not reject methane and ethane results because these gases were detected. The ethylene
result was rejected because ethylene was not detected in sample CPA-MW-02D-0510.

Sample ID Parameter Analyte Qualification
CPA-MW-02D-0510 Dissolved gases Methane J
CPA-MW-02D-0510 Dissolved gases Ethane J
CPA-MW-02D-0510 Dissolved gases Ethylene R

MNA analyses for sample CPA-MW-02D-0510 were interpreted by the laboratory as cancelled.
URS had the laboratory reactivate MNA analyses upon review of the preliminary data from
analyses completed as part of SDG KPS057.

3.0 TRIP BLANKS, LABORATORY METHOD BLANK AND EQUIPMENT BLANK SAMPLES

Trip blank samples are used to assess VOC cross contamination of samples during shipment to
the laboratory. Trip blanks were submitted with each cooler shipped containing samples for
VOC analyses for a total of six trip blank sample sets. Trip blank samples were nondetect;
therefore, no qualification of data was required.

Laboratory method blank samples evaluate the existence and magnitude of contamination
problems resulting from laboratory activities. All laboratory method blank samples were
analyzed at the method prescribed frequencies. Method blank samples were nondetect;
therefore, no qualification of data was required.

Equipment blank samples are used to assess the effectiveness of equipment decontamination
procedures. Equipment blank samples were nondetect; therefore, no qualification of data was
required.

40 SURROGATE SPIKE RECOVERIES

Surrogate compounds are used to evaluate overall laboratory performance for sample
preparation efficiency on a per sample basis. Samples analyzed for VOCs were spiked with
surrogate compounds during sample preparation. USEPA National Functional Guidelines for
Superfund Organic Methods Data Review state how data is qualified, if surrogate spike
recoveries do not meet acceptance criteria.

Groundwater VOC surrogate recoveries were within evaluation criteria. No qualification of data
was required.

URS Page 4 of 6
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

5.0 LABORATORY CONTROL SAMPLE RECOVERIES

Groundwater laboratory control samples (LCS) are analyzed with each analytical batch to assess
the accuracy of the analytical process. LCS recoveries were within evaluation criteria. No
gualification of data was required.

6.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) SAMPLES

MS/MSD samples are analyzed to assess the accuracy and precision of the analytical process on
an analytical sample in a particular matrix. MS/MSD samples were required to be collected at a
frequency of one per 20 investigative samples in accordance with the work plan. URS
Corporation submitted one MS/MSD sample set for 10 investigative samples, meeting the work
plan frequency requirement (one per 20 investigative samples or 5 percent).

No qualifications were made to the data if the MS/MSD percent RPD was the only factor out of
criteria. Also, USEPA National Functional Guidelines for Superfund Organic Methods Data Review
(2008) states that organic data does not need to be qualified based on MS/MSD criteria alone.
Therefore, if recoveries were outside evaluation criterion due to matrix interference or abundance
of analytes, no gqualifiers were assigned unless these analytes had other quality control criteria
outside evaluation criteria.

Groundwater samples spiked and analyzed as MS/MSDs and their respective recoveries are
discussed further in data reviews in Appendix D. Data requiring qualification based on MS/MSD
recoveries outside evaluation criteria are summarized in the table below.

SDG Sample ID Parameter Analyte Qualification
KPS057 BSA-MW-01S-0510 General chemistry Chloride J
KPS059 CPA-MW-02D-F(0.2)-0510 | General chemistry Sulfate uJ

7.0 FIELD DUPLICATE RESULTS

Field duplicate results are used to evaluate precision of the entire data collection activity, including
sampling, analysis and site heterogeneity. When results for both duplicate and sample values are
greater than five times the practical quantitation limit (PQL), satisfactory precision is indicated by
an RPD less than or equal to 25 percent for aqueous samples. Where one or both of the results
of a field duplicate pair are reported at less than five times the PQL, satisfactory precision is
indicated if the field duplicate results agree within 2 times the quantitation limit. Field duplicate
results that do not meet these criteria may indicate unsatisfactory precision of the results.

One pair of field duplicate samples were collected for the 10 investigative groundwater samples.
This satisfies the requirement in the work plan (one per 10 investigative samples or 10 percent).

URS Page 5 of 6
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Long-Term Monitoring Program
W.G. Krummrich Facility
Sauget, lllinois 2Q10 DATA REPORT

Groundwater field duplicate RPDs were within evaluation criteria.

8.0 INTERNAL STANDARD RESPONSES

Internal standard (IS) performance criteria ensure that the GC/MS sensitivity and response are
stable during each analytical run. IS areas must be within -50 percent to +100 percent for
VOCs.

The internal standards area responses for VOCs were verified for the data review. VOC IS
responses met the criteria described above for groundwater samples.
9.0 RESULTS REPORTED FROM DILUTIONS

VOC, chloride, and sulfate results for groundwater samples were diluted when high levels of
target analytes were present. The diluted sample results for these analytes were reported for
the associated samples.

URS Page 6 of 6



Appendix D

Groundwater Analytical Results (with Data Review Sheets)
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SDG KPS057

Results of Samples from Monitoring Wells:

BSA-MW-1S
BSA-MW-2D
BSA-MW-3D
BSA-MW-4D
BSA-MW-5D
CPA-MW-1D
CPA-MW-2D
CPA-MW-3D
CPA-MW-4D
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Solutia Krummrich Data Review
WGK LTM 2Q10

Laboratory SDG: KPS057
Reviewer: Elizabeth Kunkel

Date Reviewed: 6/15/2010

Guidance: USEPA National Functional Guidelines for Superfund Organic
Methods Data Review 2008. USEPA National Functional Guidelines for Inorganic
Data Review 2004

Applicable Work Plan: Revised Long-Term Monitoring Program (LTMP) Work
Plan (Solutia 2009)

Sample Identification
BSA-MW-01S-0510 CPA-MW-01D-0510
BSA-MW-01S-F(0.2)-0510 CPA-MW-01D-F(0.2)-0510
BSA-MW-02D-0510 CPA-MW-02D-0510
BSA-MW-02D-F(0.2)-0510 CPA-MW-02D-0510-AD
BSA-MW-03D-0510 CPA-MW-03D-0510
BSA-MW-03D-0510-EB CPA-MW-03D-F(0.2)-0510
BSA-MW-03D-F(0.2)-0510 CPA-MW-04D-0510
BSA-MW-04D-0510 CPA-MW-04D-F(0.2)-0510
BSA-MW-04D-F(0.2)-0510 2Q10 LTM Trip Blank #2
BSA-MW-05D-0510 2Q10 LTM Trip Blank #3
BSA-MW-05D-F(0.2)-0510 2Q10 LTM Trip Blank #4
2Q10 LTM Trip Blank #1 2Q10 LTM Trip Blank #5

1.0 Data Package Completeness
Were all items delivered as specified in the QAPP and COC as appropriate?

Yes, however MNA analyses for sample CPA-MW-02D-0510 were interpreted by the
laboratory as cancelled. URS had the laboratory reactivate MNA analyses upon review
of the preliminary data from analyses completed as part of this SDG. MNA analysis
results for sample CPA-MW-02D-0510 were reported in a separate SDG (KPS059).

2.0 Laboratory Case Narrative \ Cooler Receipt Form

Were problems noted in the laboratory case narrative or cooler receipt form?

Yes, the laboratory case narrative indicated one VOC MS recovery and MS/MSD
recoveries for chloride were outside evaluation criteria. Sample CPA-MW-01D-0510
was diluted due to appearance. Samples were diluted due to high levels of VOCs,
chloride, nitrate, and sulfate. These issues are addressed further in the appropriate
sections below.

The cooler receipt form indicated that effervescence was observed in the field during
collection of samples BSA-MW-02D-0510 and CPA-MW-03D-0510, therefore
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unpreserved VOA vials were filled in the field for both of these samples. The
unpreserved vials did not contain headspace and so were used in the analyses of
samples BSA-MW-02D-0510 and CPA-MW-03D-0510. Samples BSA-MW-02D-0510
and CPA-MW-03D-0510 were analyzed for VOCs within 7 days of sample collection;
therefore, no qualification of data was required.

3.0 Holding Times
Were samples extracted/analyzed within applicable limits?
Yes

4.0 Blank Contamination
Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No

5.0 Laboratory Control Sample
Were LCS recoveries within evaluation criteria?
Yes
6.0 Surrogate Recoveries
Were surrogate recoveries within evaluation criteria?
Yes

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries
Were MS/MSD samples collected as part of this SDG?

Yes, sample BSA-MW-03D-0510 was spiked and analyzed for VOCs. Samples BSA-
MW-01S-0510 and BSA-MW-05D-0510 were spiked and analyzed for chloride.
Samples BSA-MW-01S-0510 and CPA-MW-03D-0510 were spiked and analyzed for
nitrate and nitrate nitrite.

Were MS/MSD recoveries within evaluation criteria?

No
MS/MSD ID Parameter Analyte MS/MSD | pon | Ms/MSD RPD Criteria
Recovery
BSA-MW-03D-0510 VOCs Chlorobenzene 84/86 1 85-116/30
BSA-MW-01S-0510 | General Chemistry Chloride 77177 0 85-115/30

Data requiring qualification are summarized in the table below. USEPA National
Functional Guidelines for Superfund Organic methods Data Review indicates that
organic data does not require qualification based on MS/MSD data alone and LCS
recoveries were within evaluation criteria; therefore, no qualification of VOC data was

required.
Sample ID Parameter Analyte Qualification
BSA-MW-01S-0510 | General Chemistry Chloride J
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8.0

9.0

10.0

11.0

12.0

Internal Standard (IS) Recoveries

Were internal standard area recoveries within evaluation criteria?

Yes

Laboratory Duplicate Results
Were laboratory duplicate samples reported as part of this SDG?

Yes, samples BSA-MW-01S-0510 and CPA-MW-04D-0510 were duplicated and
analyzed for alkalinity and free carbon dioxide. Sample CPA-MW-04D-F(0.2)-0510 was
duplicated and analyzed for sulfate. Sample BSA-MW-05D-0510 was duplicated and
analyzed for sulfate. Sample BSA-MW-05D-F(0.2)-0510 was duplicated and analyzed
for dissolved organic carbon.

Were laboratory duplicate sample relative percent differences (RPDs) within criteria?
Yes

Field Duplicate Results
Were field duplicate samples collected as part of this SDG?
Yes

Field ID Field Duplicate ID

CPA-MW-02D-0510 CPA-MW-2D-0510-AD

Were field duplicates within evaluation criteria?

Yes

Sample Dilutions

For samples that were diluted and nondetect, were undiluted results also reported?
Not applicable; analytes were detected in samples that were diluted.

Additional Qualifications
Were additional qualifications applied?
No
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SDG KPS058

Results of Samples from Monitoring Well:

CPA-MW-5D
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Solutia Krummrich Data Review
WGK LTM 2Q10

Laboratory SDG: KPS058
Reviewer: Elizabeth Kunkel

Date Reviewed: 6/16/2010

Guidance: USEPA National Functional Guidelines for Superfund Organic
Methods Data Review 2008. USEPA National Functional Guidelines for Inorganic
Data Review 2004

Applicable Work Plan: Revised Long-Term Monitoring Program (LTMP) Work
Plan (Solutia 2009)

Sample Identification
CPA-MW-05D-0610
CPA-MW-05D-F(0.2)-0610
2Q10 LTM Trip Blank #6

1.0 Data Package Completeness
Were all items delivered as specified in the QAPP and COC as appropriate?

Yes

2.0 Laboratory Case Narrative \ Cooler Receipt Form
Were problems noted in the laboratory case narrative or cooler receipt form?

Although not indicated in the laboratory case narrative samples were diluted due to high
levels of VOCs, chloride, and sulfate. This issue will be addressed further in the
appropriate section below.

No problems were indicated in the cooler receipt form.

3.0 Holding Times
Were samples extracted/analyzed within applicable limits?

Yes

4.0 Blank Contamination
Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?
No

5.0 Laboratory Control Sample
Were LCS recoveries within evaluation criteria?

Yes

Page 1 of 2
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6.0

7.0

8.0

9.0

10.0

11.0

12.0

Surrogate Recoveries
Were surrogate recoveries within evaluation criteria?

Yes

Matrix Spike and Matrix Spike Duplicate Recoveries
Were MS/MSD samples collected as part of this SDG?
No

Internal Standard (IS) Recoveries
Were internal standard area recoveries within evaluation criteria?
Yes

Laboratory Duplicate Results
Were laboratory duplicate samples reported as part of this SDG?
No

Field Duplicate Results
Were field duplicate samples collected as part of this SDG?
No

Sample Dilutions
For samples that were diluted and nondetect, were undiluted results also reported?
Not applicable; analytes were detected in samples that were diluted.

Additional Qualifications
Were additional qualifications applied?
No

Page 2 of 2
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SDG KPS059

Results of Samples from Monitoring Well:

CPA-MW-2D
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Solutia Krummrich Data Review
WGK LTM 2Q10

Laboratory SDG: KPS059
Reviewer: Elizabeth Kunkel

Date Reviewed: 6/22/2010

Guidance: USEPA National Functional Guidelines for Superfund Organic
Methods Data Review 2008. USEPA National Functional Guidelines for Inorganic
Data Review 2004

Applicable Work Plan: Revised Long-Term Monitoring Program (LTMP) Work
Plan (Solutia 2009)

Sample Identification
CPA-MW-02D-0510
CPA-MW-02D-F(0.2)-0510

1.0 Data Package Completeness
Were all items delivered as specified in the QAPP and COC as appropriate?
Yes

2.0 Laboratory Case Narrative \ Cooler Receipt Form
Were problems noted in the laboratory case narrative or cooler receipt form?

The cooler receipt form did not indicate any problems; however, MNA parameters for
sample CPA-MW-02D-0510 were interpreted by the laboratory as cancelled. URS had
the laboratory reactivate analysis of these parameters upon review of the preliminary
data from analyses completed as part of SDG KPS057. As a result, this SDG was
created in order to report analysis of MNA parameters for reactivated samples.

Yes, the laboratory case narrative indicated that dissolved gases were run outside of
holding time criteria. MS/MSD recoveries for sulfate were outside evaluation criteria in
sample CPA-MW-02D-0510. Sample CPA-MW-02D-0510 was diluted due to high levels
of chloride. These issues are addressed further in the appropriate sections below.

3.0 Holding Times

Were samples extracted/analyzed within applicable limits?

No, sample CPA-MW-02D-0510 was analyzed 12 days outside holding time criteria (14
days) for dissolved gases. Professional judgment was used to qualify but not reject
methane and ethane results because these gases were detected. The ethylene result
was rejected because ethylene was not detected in sample CPA-MW-02D-0510.

Sample ID Parameter Analyte Qualification
CPA-MW-02D-0510 Dissolved gases Methane J
CPA-MW-02D-0510 Dissolved gases Ethane J
CPA-MW-02D-0510 Dissolved gases Ethylene R

Page 1 of 2
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4.0 Blank Contamination
Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?
No
5.0 Laboratory Control Sample
Were LCS recoveries within evaluation criteria?
No
6.0 Surrogate Recoveries
Were surrogate recoveries within evaluation criteria?
Samples were analyzed for dissolved gases, metals, and general chemistry parameters;
surrogates are not required for these analyses.
7.0 Matrix Spike and Matrix Spike Duplicate Recoveries
Were MS/MSD samples collected as part of this SDG?
No
Sample ID Parameter Analyte Fﬁ@@ig RPD MSél\iliil‘Dr/ilzPD
CPA-MW-02D-0510 | General chemistry Sulfate 51/52 0 75-125/30
Analytical data that required qualification based on MS/MSD are included in the
table below.
Sample ID Parameter Analyte Qualification
CPA-MW-02D-0510 | General chemistry Sulfate uJ
8.0 Internal Standard (IS) Recoveries
Were internal standard area recoveries within evaluation criteria?
Samples were analyzed for dissolved gases, metals, and general chemistry parameters;
there is no internal standard data for review.
9.0 Laboratory Duplicate Results
Were laboratory duplicate samples collected as part of this SDG?
No
10.0 Field Duplicate Results
Were field duplicate samples collected as part of this SDG?
No
11.0 Sample Dilutions
For samples that were diluted and nondetect, were undiluted results also reported?
Not applicable; analytes were detected in samples that were diluted.
12.0 Additional Qualifications

Were additional qualifications applied?
No
Page 2 of 2
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ANALYTICAL REPORT

Job Mumber 6B0-5T7861-2
S0 Number: KPS0S9
Job Description: WGK LTM 2010 MAY 2010 - CPA-MW-020 MNA

Far:
Solutia Ins.
875 Marpville Cantre Dr.
Saint Louis, MO 63141

Attention; Mr, Jerry Rinalch
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2340 Stock Creek Blvd.
Rockford TN 37853-3044
Phone: (865) 573-8188
Fax: (865) 573-8133

MICl‘Obia'fnnghtS Email: info@microbe.com
|

Client: Dave Palmer Phone: (314) 743-4154

URS Corp

1001 Highlands Plaza Dr. West

Suite 300

St. Louis, MO 63110 Fax: (314) 429-0462
Identifier: 058HE Date Rec: 05/20/2010 Report Date: 06/30/2010
Client Project #: 21562401.00003 Client Project Name: 2Q10 LTM CW

Purchase Order #:

Analysis Requested: PLFA, PLFA+SIP

Reviewed By:
[ N o
Aot N C%

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If
the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc.
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooperation.
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MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044 PLFA
Tel. (865) 573-8188 Fax. (865) 573-8133
Client: URS Corp MI Project Number: 058HE
Project: 2Q10LTM CW Date Received: 05/20/2010
Sample Information
Sample Name: CPA-MW-04D-0 BSA-MW-04D-05 BSA-MW-05 BSA-MW-3D-0 BSA-MW-02D-0
510 10 D-0510 510 510
Sample Date: 05/19/2010 05/19/2010 05/19/2010 05/19/2010 05/19/2010
Sample Matrix: beads beads beads beads beads
Analyst: bj bj bj bj bj
Biomass Concentrations
Total Biomass (cells/bead) 1.08E+05 4.56E+04 3.25E+04 3.76E+04 1.31E+05
Community Structure (% total PLFA)
Firmicutes (TerBrSats) 0.00 0.00 0.00 0.00 0.00
Proteobacteria (Monos) 78.13 70.49 73.65 61.30 68.63
Anaerobic metal reducers (BrMonos) 0.00 0.00 0.00 0.00 0.00
SRB/Actinomycetes (MidBrSats) 0.00 0.00 0.00 1.76 0.00
General (Nsats) 17.43 21.19 21.29 33.711 28.59
Eukaryotes (polyenoics) 4.43 8.32 5.07 3.23 2.77
Physiological Status (Proteobacteria only)
Slowed Growth 0.00 0.00 0.00 0.00 0.00
Decreased Permeability 0.17 0.37 0.00 0.00 0.39

Legend:

NA = Not Analyzed NS = Not Sampled
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MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044 PLFA
Tel. (865) 573-8188 Fax. (865) 573-8133
Client: URS Corp MI Project Number: 058HE
Project: 2Q10LT™M CW Date Received: 05/20/2010
1e+009
1e+008
T
S 1e+007
o]
]
o 1e+006
4
£
5 1e+005
o
(2]
T 1e+004
O
1e+003
1e+002
5/19/2010 5/19/2010 5/19/2010 5/19/2010 5/19/2010
CPA-MW-04D-0510 BSA-MW-04D-0510 BSA-MW-05D-0510 BSA-MW-3D-0510 BSA-MW-02D-0510
Sampling Location

Figure 1. Biomass content is presented as a cell equivalent based on the total amount of phospholipid fatty acids (PLFA)
extracted from a given sample. Total biomass is calculated based upon PLFA attributed to bacterial and eukaryotic biomass

100% m H ﬂ — m
80%
60%
<
[T
-
o 40%
s
o
X 20%
0%
5/19/2010 5/19/2010 5/19/2010 5/19/2010 5/19/2010
CPA-MW-04D-0510 BSA-MW-04D-0510 BSA-MW-05D-0510 BSA-MW-3D-0510 BSA-MW-02D-0510

Sampling Location

| O O = [ | O
Eukaryotes General (Nsats) SRB/Actinomycetes Anaerobic metal Proteobacteria (Monos) Firmicutes (TerBrSats)
(polyenoics) (MidBrSats) reducers (BrMonos)

Figure 2. Relative percentages of total PLFA structural groups in the samples analyzed. Structural groups are assigned
according to PLFA chemical structure, which is related to fatty acid biosynthesis.
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MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044 PLFA
Tel. (865) 573-8188 Fax. (865) 573-8133
Client: URS Corp MI Project Number: 058HE
Project: 2Q10LTM CW Date Received: 05/20/2010
Sample Information
Sample Name: BSA-MW-02D-0 CPA-MW-03D-05 CPA-MW-03 BSA-MW-01S- CPA-MW-02D-0
510 10 D-0510 0510 510
Sample Date: 05/19/2010 05/19/2010 05/19/2010 05/19/2010 05/19/2010
Sample Matrix: beads beads beads beads beads
Analyst: bj bj bj bj bj
Biomass Concentrations
Total Biomass (cells/bead) 8.37E+04 6.56E+05 1.69E+05 1.20E+06 1.38E+05
Community Structure (% total PLFA)
Firmicutes (TerBrSats) 0.00 0.00 242 0.85 0.00
Proteobacteria (Monos) 58.31 66.25 72.60 46.76 78.06
Anaerobic metal reducers (BrMonos) 0.00 0.00 0.00 0.00 0.00
SRB/Actinomycetes (MidBrSats) 0.00 0.00 0.00 0.00 0.00
General (Nsats) 33.81 29.36 22.58 50.60 16.02
Eukaryotes (polyenoics) 7.89 4.39 2.41 1.78 5.93
Physiological Status (Proteobacteria only)
Slowed Growth 0.00 0.00 0.03 0.00 0.00
Decreased Permeability 0.31 0.19 0.21 0.66 0.34

Legend:

NA = Not Analyzed NS = Not Sampled
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MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044 PLFA
Tel. (865) 573-8188 Fax. (865) 573-8133
Client: URS Corp MI Project Number: 058HE
Project: 2Q10LT™M CW Date Received: 05/20/2010
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BSA-MW-02D-0510 CPA-MW-03D-0510 CPA-MW-03D-0510 BSA-MW-01S-0510 CPA-MW-02D-0510
Sampling Location

Figure 1. Biomass content is presented as a cell equivalent based on the total amount of phospholipid fatty acids (PLFA)
extracted from a given sample. Total biomass is calculated based upon PLFA attributed to bacterial and eukaryotic biomass
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Figure 2. Relative percentages of total PLFA structural groups in the samples analyzed. Structural groups are assigned
according to PLFA chemical structure, which is related to fatty acid biosynthesis.
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Tel. (865) 573-8188 Fax. (865) 573-8133

Client: URS Corp
Project: 2Q10LTM CW

Sample Information

MI Project Number:

Date Received:

058HE
05/20/2010

PLFA

Sample Name: CPA-MW-01D-0 CPAMWO05D-061
510 0

Sample Date: 05/19/2010 06/03/2010
Sample Matrix: beads beads
Analyst: bj bj
Biomass Concentrations

Total Biomass (cells/bead) 6.60E+04 4.84E+04
Community Structure (% total PLFA)

Firmicutes (TerBrSats) 0.00 0.00

Proteobacteria (Monos) 65.34 68.83

Anaerobic metal reducers (BrMonos) 0.00 0.00

SRB/Actinomycetes (MidBrSats) 2.39 0.00

General (Nsats) 28.91 27.65

Eukaryotes (polyenoics) 3.37 3.52
Physiological Status (Proteobacteria only)

Slowed Growth 0.00 0.20

Decreased Permeability 0.37 0.66
Legend:

NA = Not Analyzed NS = Not Sampled
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Figure 1. Biomass content is presented as a cell equivalent based on the total amount of phospholipid fatty acids (PLFA)
extracted from a given sample. Total biomass is calculated based upon PLFA attributed to bacterial and eukaryotic biomass
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Figure 2. Relative percentages of total PLFA structural groups in the samples analyzed. Structural groups are assigned
according to PLFA chemical structure, which is related to fatty acid biosynthesis.
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SITE LOGIC Report

Stable Isotope Probing (SIP) Study

Contact: Dave Palmer Phone: 314.743.4154
Address: URS Corporation
1001 Highlands Plaza Drive West Email: dave _palmer@urs.corp
Suite 300

St. Louis, MO 63110

MI Identifier: 058HE Report Date:  July 8,2010

Project: 2Q10 LTM CW, 21562401.00003

Comments:

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If the
recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc.
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooperation.
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Executive Summary

Bio-Trap® samplers baited with 3¢ labeled benzene or chlorobenzene were deployed for 33 days and then recovered for analysis. A
complete summary of the results is provided in Table 1.

e Alow level of biomass (~10* cells/bead) was detected in the **C benzene sampler and a moderate level (~10° cells/bead) of
biomass was observed in the *C chlorobenzene sampler.

e Quantification of *C enriched biomass demonstrated a high level of utilization of the 3C benzene in well BSA-MWO02D-
0510. There was no incorporation of 3C chlorobenzene into the biomass in well CPA-MWO03D-0510.

e Quantification of the **C dissolved inorganic carbon (DIC) showed a high level of mineralization occurring in the >C benzene
sampler. There was a low level of mineralization occurring in the B¢ chlorobenzene sampler.

e  Comparison of pre- and post-deployment concentrations of 3C labeled benzene and *C labeled chlorobenzene
demonstrated no loss of the labeled contaminants.
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Overview of Approach

Stable Isotope Probing (SIP)

Stable isotope probing (SIP) is an innovative method to track the environmental fate of a “labeled” contaminant of concern to
unambiguously demonstrate biodegradation. Two stable carbon isotopes exist in nature — carbon 12 (*>C) which accounts for 99% of
carbon and carbon 13 (*>C) which is considerably less abundant (~1%). With the SIP method, the Bio-Trap® sampler is baited with a
specially synthesized form of the contaminant containing 3¢ labeled carbon. Since °C is rare, the labeled compound can be readily
differentiated from the contaminants present at the site. Following deployment, the Bio-Trap® is recovered and three approaches
are used to conclusively demonstrate biodegradation of the contaminant of concern.

e The loss of the labeled compound provides an estimate of the degradation rate (% loss of Bo).
e Quantification of **C enriched phospholipid fatty acids (PLFA) indicates incorporation into microbial biomass.
e Quantification of **C enriched dissolved inorganic carbon (DIC) indicates contaminant mineralization.

Phospholipid Fatty Acids (PLFA): PLFA are a primary component of the membrane of all living cells including bacteria. PLFA
decomposes rapidly upon cell death (1, 2), so the total amount of PLFA present in a sample is indicative of the viable biomass.
When combined with stable isotope probing (SIP), incorporation of **C into PLFA is a conclusive indicator of biodegradation.

Some organisms produce “signature” types of PLFA allowing quantification of important microbial functional groups (e.g. iron
reducers, sulfate reducers, or fermenters). The relative proportions of the groups of PLFA provide a “fingerprint” of the microbial
community. In addition, Proteobacteria modify specific PLFA during periods of slow growth or in response to environmental stress
providing an index of their health and metabolic activity.
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Results

Table 2. Summary of the results obtained from the Bio-Trap® Units. Interpretation guidelines and definitions are found later in the
document.

Sample Name BSA-MWO02D-0510-"*C Benzene CPA-MW03D-0510-"3C Chlorobenzene

C Contaminant Loss

Benzene Pre-deployment (mg/bd) 1.10 -—--
Benzene Post-deployment (mg/bd) 1.18
Chlorobenzene Pre-deployment (mg/bd) 0.75
Chlorobenzene Post-deployment (mg/bd) - 0.76
% Loss - -
First Order Rate Constant (1/days) Not Calculated Not Calculated

Biomass & >C Incorporation

Total Biomass (Cells/bd) 8.37E+04 1.69E+05
3¢ Enriched Biomass (Cells/bd) 5.09E+02 0.00E+00
% “*C Incorporation 0.61% 0.00%
Average PLFA Del (%o) 2395 0
Maximum PLFA Del (%o) 4327 0

C Mineralization
DIC Del ( %o) 11332 133
% 13C 12.00 1.24

Community Structure (% total PLFA)

Firmicutes (TerBrSats) 0.0 2.4
Proteobacteria (Monos) 58.3 72.6
Anaerobic metal reducers (BrMonos) 0.0 0.0
Actinomycetes (MidBrSats) 0.0 0.0
General (Nsats) 33.8 22.6
Eukaryotes (Polyenoics) 7.9 2.4

Physiological Status (Proteobacteria
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only)
Slowed Growth 0.00 0.03
Decreased Permeability 0.31 0.21
4 2340 Stock Creek Blvd.

Rockford, TN 37853-3044
Phone: 865.573.8188
Fax: 865.573.8133
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Total & 13C Enriched Biomass

1.E+08
1.E+07
1.E+06
© 1.E+05
% 1.E+04
E 1.E+03
1.E+02
1.E+01
1.E+00
BSA-MWO02D-0510 13C Benzene CPA-MWO03D-0510 13C Chlorobenzene
H Total Biomass (Cells/bd) M 13C Enriched Biomass (Cells/bd)

Figure 1. Biomass content is presented as a cell equivalent based on the total amount of phospholipid fatty acids (PLFA) extracted
from a given sample. Total biomass is calculated based upon PLFA attributed to bacterial and eukaryotic biomass (associated with
higher organisms).

100% _Community Structure
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B Firmicutes (TerBrSats) M Proteobacteria (Monos) M Anaerobic metal reducers (BrMonos)
W Actinomycetes (MidBrSats) General (Nsats) B Eukaryotes (polyenoics)

Figure 2. Relative percentages of total PLFA structural groups in the samples analyzed. Structural groups are assigned according to
PLFA chemical structure, which is related to fatty acid biosynthesis. See the table in the interpretation section for detailed
descriptions of the structural groups.
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1.50 13C Loss

1.00
- |IIIIIIII |IIIIIIII
0.00 ' -

Benzene Pre Deployment BSA-MW02D-0510 13C Chlorobenzene Pre CPA-MWO03D-0510 13C
Benzene Deployment Chlorobenzene

Concentration (mg/bd)

Figure 3. Comparison of Pre-deployment concentrations loaded on Bio-Sep beads to the concentrations detected after incubation.
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-500 Average Background BSA-MWO02D-0510 13C Benzene CPA-MWO03D-0510 13C Chlorobenzene

Figure 4. Comparison of the average Del value obtained from PLFA biomarkers from each Bio-Trap® unit to the average background
Del observed in samples not exposed to B¢ enriched compounds.
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Figure 5. Comparison of the Del value obtained from DIC from each Bio-Trap® unit to the average background Del observed in
samples not exposed to 3¢ enriched compounds.
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Interpretation

Interpretation of the results of the SIP Bio-Trap® study must be performed with due consideration of site conditions, site activities,
and the desired treatment mechanism. The following discussion describes interpretation of results in general terms and is meant to
serve as a guide.

Contaminant Concentration: Bio-Traps® are baited with a ¢ labeled contaminant of concern and a pre-deployment concentration
is determined prior to shipping. Following deployment, Bio-Traps® are recovered for analysis including measurement of the
concentration of the °C labeled contaminant remaining. Pre- and post-deployment concentrations are used to calculate percent
loss, to estimate the first order degradation rate constant (k), and to estimate the contaminant half life (Results Summary Table).
For a description of how the first order rate constant is calculated, please see the glossary at the end of the report. The first order
rate constant can be used to compare different wells or treatments depending on the design of the study. A higher value is
indicative of a greater biodegradation rate.

Alternatively, the contaminant half life can be used to make the same types of comparisons between wells and treatments. By
definition, half life is the amount of time required for the contaminant concentration to equal half of the initial concentration (see
glossary for calculation).

Biomass Concentrations: PLFA analysis is one of the most reliable and accurate methods available for the determination of viable
(live) biomass. Phospholipids break down rapidly upon cell death, so biomass calculations based on PLFA content do not include
“fossil” lipids from dead cells. Total biomass (cells/bead) is calculated from total PLFA using a conversion factor of 20,000
cells/pmole of PLFA. When making comparisons between wells, treatments, or over time, differences of one order of magnitude or
more are considered significant.

Total Biomass
Low Moderate High
10° to 10* cells 10° to 10° cells 107 to 108 cells

For SIP studies, the >C enriched PLFA is also determined to conclusively demonstrate contaminant biodegradation and quantify
incorporation into biomass as a result of the Bc being used for cellular growth. The % Bc incorporation (**C enriched biomass/total
biomass) is also provided in the data summary table, but the value must be interpreted carefully especially when comparing wells or
treatments. Typically, biodegradation of a contaminant of concern is performed by a small subset of the total microbial community.
For Bio-Traps® with large total biomass, the % “C incorporation value could be low despite significant *>C labeled biomass and loss
of the compound. The % “C incorporation should be viewed in light of total biomass, percent loss, and dissolved inorganic carbon
(DIC) results.

B¢ enrichment data is often reported as a del value. The del value is the difference between the isotopic ratio (*c/™c) of the
sample (R,) and a standard (R4) normalized to the isotopic ratio of the standard (Rsq) and multiplied by 1,000 (units are parts per
thousand, denoted %s.).
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Rqq is the naturally occurring isotopic ratio and is approximately 0.011180 (roughly 1% of naturally occurring carbon is >C). The
isotopic ratio, R, of PLFA is typically less than the Ryq under natural conditions, resulting in a del value between -20 and -30%.. For a
SIP Bio-Trap® study, biodegradation and incorporation of the B¢ labeled compound into PLFA results in a larger Be/™c ratio (Ry) and
thus del values greater than under natural conditions. Typical PLFA del values are provided below.

PLFA Del (%o)
Low Moderate High
Oto 100 100 to 1,000 >1,000

Dissolved Inorganic Carbon (DIC): Often, bacteria can utilize the 3¢ labeled compound as both a carbon and energy source. The
Bc portion used as a carbon source for growth can be incorporated into PLFA as discussed above, while the B¢ used for energy is
oxidized to **CO, (mineralized).

B¢ enriched CO, data is often reported as a del value as described above for PLFA. Under natural conditions, the R, of CO, is
approximately the same as Ryy (0.01118 or about 1.1% C). For an SIP Bio-Trap® study, mineralization of the “C labeled
contaminant of concern would lead to a greater value of R, (increased 13COZ production) and thus a positive del value. As with PLFA,
del values between 0 and 100%o. are considered low, values between 100 and 1,000%o. are considered moderate, and values greater
than 1,000%. are considered high. Thus DIC %"3C are considered low if the value is less than 1.23%, moderate if between 1.23 and
2.24%, and high if greater than 2.24%.

Dissolved Inorganic Carbon (DIC) Del and % 3¢

Low Moderate High
Oto 100 100 to 1,000 >1,000
1.11to0 1.23% 1.23t02.24 % >2.24 %

Community Structure (% total PLFA): Community structure data is presented as a percentage of PLFA structural groups
normalized to the total PLFA biomass. The relative proportions of the PLFA structural groups provide a “fingerprint” of the types of
microbial groups (e.g. anaerobes, sulfate reducers, etc.) present and therefore offer insight into the dominant metabolic processes
occurring at the sample location. Thorough interpretation of the PLFA structural groups depends in part on an understanding of site
conditions and the desired microbial biodegradation pathways. For example, an increase in mid chain branched saturated PLFA
(MidBrSats), indicative of sulfate reducing bacteria (SRB) and Actinomycetes, may be desirable at a site where anaerobic BTEX
biodegradation is the treatment mechanism, but would not be desirable for a corrective action promoting aerobic BTEX or MTBE
biodegradation. The following table provides a brief summary of each PLFA structural group and its potential relevance to
bioremediation.
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Table 2. Description of PLFA structural groups.
PLFA Structural Group General classification
Abundant in Proteobacteria (Gram negative bacteria),

Monoenoic (Monos) typically fast growing, utilize many carbon sources, and
adapt quickly to a variety of environments.

Potential Relevance to Bioremediation Studies

Proteobacteria is one of the largest groups of bacteria and
represents a wide variety of both aerobes and anaerobes. The
majority of Hydrocarbon utilizing bacteria fall within the
Proteobacteria

Branched Monoenoic Found in the cell membranes of micro-aerophiles and In contaminated environments high proportions are often
(BrMonos) anaerobes, such as sulfate- or iron-reducing bacteria associated with anaerobic sulfate and iron reducing bacteria

Normal Saturated (Nsats) Found in all organisms.

High proportions often indicate less diverse populations.

Physiological Status (Proteobacteria): Some Proteobacteria modify specific PLFA as a strategy to adapt to stressful environmental
conditions (3, 4). For example, cis monounsaturated fatty acids may be modified to cyclopropyl fatty acids during periods of slowed
growth or modified to trans monounsaturated fatty acids to decrease membrane permeability in response to environmental stress.
The ratio of product to substrate fatty acid thus provides an index of their health and metabolic activity. In general, status ratios
greater than 0.25 indicate a response to unfavorable environmental conditions.

o
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Glossary

Del: A Del value is the difference between the isotopic ratio (13C/12C) of the sample (R,) and a standard (Rs4) normalized to the
isotopic ratio of the standard (R.q) and multiplied by 1,000 (units are parts per thousand denoted %o).

Del = (RX_RStd)/RStd x 1000

First Order Rate Constant: The first order rate is expression is C=C.e™ where Cis the post-deployment concentration (mg/bead),
C, is the pre-deployment concentration (mg/bead), k is the first order rate constant (1/days), and t is the deployment time (days).
Upon rearrangement and using pre-and post-deployment concentrations, k=-In(C/C,)/t.

Half Life: Half life is the amount of time required for the contaminant concentration to equal half of the initial concentration and is
expressed as C=C,/2. Substituting into the rate expression and solving for half life (t,,), ti» = In(0.5)/-k. As opposed to the rate
constant, a higher half life (t;/,) indicates a lower degradation rate.
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